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Which type of Lackawanna Steel 
Sheet Piling interests you most? 


All types of piling sections shown here embody 
the fundamental elements of Lackawanna super- 
iority, namely an interlock that makes the strongest 
joint on the market, one which is waterproof and 
flexible to conform to curved constructions or to let 
the piling wall pass around obstructions and back. 
Further there is no fabrication to hinder driving or 
pulling. 


Together these sections offer at least one type 
and size to economically meet any sheet pile con- 
struction problem. Read over the following de- 
scriptions and tell us the types that interest you so 
that we can send descriptive literature. 


Straight-Web Type.— This type is suitable for 
general work and more especially for constructions 
requiring high tensional and compressive resistance 
of the pile, as in self-contained cofferdams made up 
of square, circular or rectangular filled pockets. 
The smaller size is especially adapted to sewer and 
trench work and is a great improvement over 
wooden sheeting for this purpose. 


Center-Flange Type. This type is designed for 
constructions requiring high tensional and com- 
pressive strength in connection with a fairly high 
transverse strength. The center flange as rolled on 
this section, acts as a stiffener to the web, increases 
the modulus of the section and furnishes means for 
attaching transverse ties, braces, etc., needed in 
special work, and tie rods in permanent protected 
constructions. 


Arched-Web Type. This type is preferable 
where transverse strength of the pile as represented 
by the section modulus is of primary importance, as gn, Se, Center ee 
in braced or tied constructions. The high modulus Web Web is Web. Web. 


of the single section per inch or width, gives a high 

moment of resistance per inch of width, to sustain the maximum bending moment produced by the load, 
which latter increases directly as the width of the pile where the pile is used as a simple, continuous or can- 
tilever beam, retaining earth, water and other non-solid materials. A wall of this piling, however, is very 


thin in proportion to its transverse strength, having no greater thickness over all, at the center of the arch 
(the middle of the web), than the overall thickness of the interlocked joints. 


The arched cross section also prevents distortions of the pile section in transmitting its load to the bearing on the waling timbers. 
and at the same time furnishes a long straight contact at this bearing, which greatly facilitates even load distribution to the supporting 
timbers. 


Cive us particulars concerning any piling work you have on hand and our engineers will advise you to your best interests. 
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WHAT THE BUYER NEEDS 
| TO KNOW 


Number Twenty-Three 


We told you how by discovering a 
way to show a new use for an appli- 
ance, the benefit of advertising was more 
that doubled for the man for whom 
all advertising is primarily written— 
the reader. 


This week we will show how advertising 
not only fulfills this office, but also serves 
as a safeguard against a dishonest arti- 
cle as well as against advertising an arti- 
cle for which the reader has no use. 


Speaking broadly, there are two classes 
of products manufactured today—the 
product which should be advertised, and 
the one which should not be. Of the 
first class we will say more in the future. 


In the latter class may be included all 
products which are of a fraudulent na- 
ture such as the fake patent medicines 
of a few years ago, lottery, bonanza 
mining stock, and so on. 


It is through the careful investigation 
of the modern advertising man in seeking 
to find the best uses for a product that 
these frauds may be discovered. 


A short time ago we had occasion to in- 
vestigate a tool. This tool was appar- 
ently made of excellent material, and 
was in every way, to all intents and pur- 
poses, exactly the sort of machine that 
the average machine shop would need. 
But upon getting to the bottom of the 
proposition, we found in a number of 
cases, where these tools had been pre- 
viously installed, that they had fallen 
down after a very short period of work. 
There was some flaw in the construc- 
tion which could not stand the strain put 


upon it. This was thought to bea nat-.- 


ural weakness until we talked to the man- 
ufacturer who refused to recognize it asa 
weakness and insisted upon going ahead 
and advertising his product in another 
of our papers, the American Machinist, 
without remedying the fault. This, of 
course, we refused to do. 


By so doing, the reader was not only pro- 
tected but the manufacturer, recognizing 
his inability to sell such a product, im- 
proved it and is now manufacturing the 
same tool with the fault eliminated. 


Advertising is to the consumer what 
a guarantee-bonding company is to the 
real estate purchaser. No fault, no evil 
can long remain undiscovered under the 


white light of publicity. 


Manufacturers have come to recognize 
this beyond the shadow of doubt—they 
realize that should their product not 
“come up to scratch,” it will not long 
endure. 


A certain large firm has this sign kang- 
ing in a conspicuous place in their re- 
ception room, “If Washington were run- 
ning our business, he could sell our prod- 
uct and still maintain his standard of 
truthfulness.’ And this is exactly the 
way that most businesses are run today. 
The foundation upon which most mer- 
chandising efforts are built is truthful- 
ness and value given for dollar spent. 
The exceptions are fast being gathered 
to their fathers. 


The day when the consumer was fleeced 
right and left is past. Advertising of 
the modern kind is responsible in a 
large measure for this great change in 
selling and manufacturing methods. 


LUUTVUOTEDEDDEUERENDEDUUDENEND ODEO EEA SL UT TU EDENTON ATTENDED TSUN OED ETOP 


! OOTTE TET 
svvesvnnerncennneyaeeneennnennneneveerneervenrenacnenneeeegevennenerneeeerreenveeesnvenenneeenenennegoneneneneenenenencnaeeeoneesnnennnerevenevseeneneeeenneneeneeevegneenecvneennavneneseeeveonacaevneeveveeececaneneoueneeaveneneuveeacevogeaoninviceveveesseeaveesvnesencceavensveeeceoseeocavveeceeneevneveecseataeaegnsenat TOT Ht 


TUNLEVOOUN)ALOUNNGEUESUEOOEDOOOTUEDEAEOEDSOEAEOOEEUEEUEELDEDSEETALUALUDARE OUT SPEEU ED ASE ETD PEELED OEE 











et 





AUUUULUAGUAUUHUULE 


VOLUME 69 


NUN UU LUUUUEUETSUALLSUUUURTOUUL.Nooenenee sneer n Act sneceneocecgecge cece teUeUccoenerococceoceeenvTeenense ts HOU EEUU dueUsneUtcnganeueaeeetreNeOvevenaonaneeeeenttitiuiueeesneecegnevetuincaeacaeastaui suru 





EAT ILLLHLUULLLATLLMLLLLLLUGLLI CULLUM LLULLLOLLLMEPLLLLLLLOOHOLLLLLLLUMLL LULL LLLGLLULLLLLUOGLLLPLLOLLLAGLLU LDMOS LUCCUGGLLEGLULLLCLGLGCLOOLUALLLLODLOGLGGOLLUULLLLLGLOOLMUULLGLAnSOGLODUOLLGGLGOEASOOLIOUOSUOOHOOOOOOCOOOLOGIOIOOITITOOOOOOITOTITIOOOQOTTTOTINTOOOQOOTTTITIOQTOTTTITUIUTTUTTILITTNTNLOTT TUTTI TTT 


JUNE 5, 1913 


GUUEEUUODONEANENOUUADUUAAUNEEDEREAEUADAUAUUAOUUUDOODEONDRUUOUAADEEDEEDEUETEEODENUUAULEATAUAOEEORUEERCERUESECECOREOUUDODEOSEENDOEAUUOAOGNDOOAUUOAUSOCRUOEOUEOGAUOONCESOOOEOSSUAOOEEREDEREAEEEOAEAGOUOUAOEUGUADOLOOUAREUOOUGEAGOAOGOOONGNOOUOOOOREEOREOUAUUCONUOOLOUGOOOOUOODERERECUGUNOLNCOOUGUUOOUUUOOOONNDRENNAEOOORNUUROOONNOOUNUNDEEREHODUADOROGOCIERNEOEEDEREERNAS® 


Allies 


PUP OLEATE TAHT 








sHULLUTT 


NUMBER 23 


UULDUOSDGOODODERDEUUEDEDAAEANAOOOLOEREEUSLOEOAEECLODOUS 


The Westchester Railway Lines and Structures 


SY NOPSTIS- -This is the first of two articles on an elec- 
tric suburban railroad buill for heavy traffic. A few his- 
torical notes are given, preliminary to describing the line 
and station structures. An unusual collection of in- 
teresting stalion designs is presented. The electrical 
fealures, including calenary structures, power supply, 
rolling stock, and signaling system, are covered by the 
second article to follow. 


of 
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The design and construction of the New York, West- 
chester & Boston Ry., a heavy high-speed suburban elec- 
tric line running from White Plains and New Rochelle 
in Westchester Co. through the Borough of the Bronx 
to the edge of Manhattan, and which has now been in 
operation for several months, presents opportunity for 
studies of unusual interest. While the road has been in 
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Vernon to Elmsford about eight miles. In 1904 the 
company obtained rights from the city of New York and 
the state Railroad Commission, but was held up until 
1909 by the courts for a certificate of necessity and con- 
venience. In that year it purchased the franchise for 
New Rochelle held by the New York & Portchester R.R., 
which had been organized in 1901, with a projected line 
from the Harlem River to Mt. Vernon and Portchester 
and with a branch from 177th St. southeast to Classon’s 
Point, which is about two miles west of the Throge’s 
Neck end of the branch of the older Westchester road. 
A new company bearing the name of the New York, 
Westchester & Boston Ry. was organized in 1910 as a 
consolidation of the two roads above noted. The new 
road was authorized to abandon such portions of the 
route of the two earlier companies not necessary for a 
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operation on a commercial scale for several months now, 
vet the station structures and line equipment have not 
that long been fully completed, and it is only compara- 
‘ively recently that the project could be truly seen in 
final form. 


Hisrory 

The old New York, Westchester & Boston Rtv. dates 
back to 1872, when it was organized and started con- 
struction. It was in a receiver’s hands from 1875. to 
1904. The projected line is recorded as running from 
the Harlem River to Portchester and Mt. Vernon, with 
one branch from 177th St., Bronx, southeast to Throgg’s 
Neck about four miles, and another branch from Mt. 


continuous line between Harlem River and Portchester 
with a branch southeast to Classon’s Point and Throgg’s 
Neck and one north to White Plains. 

Since the reorganization, the work has been carried 
forward so that one branch has reached “White Plains; 
the Portchester branch has reached New Rochelle, and 
if it is continued beyond here it probably will be on the 
main-line right-of-way of the New Haven road. 

This line is distinctively a metropolitan feeder, but 
it has no large or important terminal such as distin- 
guishes most of the important suburban railroads. It 
must send its passengers on to other systems before they 
can reach their destination, the heart of the city. It 
should be noted, however, that this is a feature similar to 
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the efforts of the Pennsylvania RR. in diverting subur- 
ban tratlic from its large and expensive station at 34th 
St. in New York City in order to distribute these com- 
muters along the lines of the Hudson & Manhattan Co. 
operating a tunnel system between New Jersey and Man- 
hattan. 

The Westchester routes bisect a territory which has re- 
lied heretofore on two now-electrified steam roads—the 
New York Central & Hludson River and the New York, 
New Haven & Hartford. 
sidiary of the latter through ownership, although the 


(It is to be regarded as a sub- 


road maintains its own indivuality of operation.) How- 
ever, the new road traverses an area wherein the residents 
for the most part would have to walk an uncomfortably 
long ways to the older roads’ stations. 

The southern terminus of the Westchester road is the 
Harlem River station of the New Haven road (Harlem 
branch) in the Borough of the Bronx about opposite 
130th St., Manhattan. 
with the Second 
ing and night, 


Here a shuttle service connects 
Third Ave. elevated Morn- 
a limited number of rush-hour express 
this terminus to 
eliminate the delay and inconvenience of two transfers. 


and lines. 


trains are started from and run into 
A connection for transfer of passengers will be made with 
the Bronx terminus of the Interborough subway system. 
which is now only two blocks away from the Westchester 
station at) 180th St. 

The new road makes use of the tracks of the New York, 
New Haven & Hartford RR. (Harlem division) for a 
little over three miles from the Harlem River terminal. 
From there to Columbus Ave. in Mt. Vernon, about 6144 
miles, the Westchester has a four-track line on its own 
right-of-way. Just beyond the Columbus Ave. station 
the line splits into two double-track roads—one run- 
ning two miles northeast into New Rochelle 
a little over nine miles north to White Plains. 

A project is under way to further extend the service 
beyond White Plains, however. The Westchester North- 
ern R.R. has been organized and has obtained rights to 
build northeasterly to Lewisboro on the Connecticut line 
and to a junction with the New Haven road in Dan- 
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bury. This makes an extension of about 30144 miles. A 
branch line is projected from the town of Pound Ridge, 
in Westchester County, northerly ‘into Putnam County 
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Fig. 4. THe WesrcHester TERMINAL IN WHITE Piains, N. Y. 


to a junction point with the New Haven road near the 
New York-Connecticut state line at Brewster, about 13 
miles. 


SERVICE 


The franchises of the New York, Westchester & Bos- 
ton Ry. define the minimum number of trains and the 
hours of service, but in order better to attract passen- 





Fie. 5. Streer Viapvcer or THE WESTCHESTER RoaD AT 
NEW ROCHELLE (Nort AVE.) STATION 


gers and develop new traffic those requirements have been 
exceeded. On the main line and on the easterly branch, 
‘tations are roughly a half mile apart, and are at twice 
that interval on the westerly branch. The train sched- 


ule shows 45 trains originating at White Plains on all 
days and 56 at New Rochelle. In general, an express 
from one branch always arrives at the Mt. Vernon june- 
tion station simultaneously with a local from the other 
branch, so that through or local passengers can transfer 
from one train to the other either to expedite their trip 
or to reach way stations as the case may be. This holds 
for both northbound and southbound trains, though there 
are a few more northbound ones per day than south- 
bound. Sunday service is practically the same as on 
week days. Local trains at present are made up of only 
one car, and express trains are run in units of up to 
three cars, capacity being varied in this way rather than 
by a diminished schedule. 

The fares are based on zone rates, there being eight 








Fics. 6 ano % Westcuestrer Stations ar Depry SSED- 
HigHway Crossinecs 


dc.-fare zones. Tickets are punched at a turnstile in 
front of the ticket office in each station as the passenger 
enters the train concourse or what corresponds in smaller 
stations; the punched tickets are deposited by the pas- 
senger before leaving the destination station. This ar- 
rangement removes all ticket collectors from the trains. 


The fare while being oc. in one zone or between two, de- 
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creases for lone rides, for instance, being 25c. for tne 
trip between White Plains and the Harlem River ter- 


minal. Commutation rates are also in force. 
ROADBED 


The designers of the new line could work without hav- 
ing to contend with steam-road traffic structures, grades, 
or alignments, so that this road is a pure type of elee- 
tric, high-speed, high-tension, combined trunk and local 
line of large passenger capacity. The right-of-way fol- 
lows, of course, the general contour of the country tra- 
versed, but minor topographical impediments have been 
cut through, bridged, or filled more boldly than is seen 
in interurban electric lines, or even in some steam roads. 
There are in all some seven miles of cuts Varving up to 30 
ft. in depth and averaging about 16 ft. The fills run up 
to a total length of 9 miles and vary in about the same 
way but with a smaller average height. Grades have 
been limited to 1%, except in two cases (1) the june- 
tion with the New Haven road (Harlem division) and 
(2) the White Plains terminal approach 

The line runs in typical subway construction for a 
stretch of 3940 ft. near Bronx and Pelham Parkway. 
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VATED-ITIGH WAY CROSSING 


Here the center columns are encased in a slab of concrete 
for 5 ft. above the track subgrade so as to form a derail- 
ment barrier. This casing is cut into about every 30 ft. to 
provide safety recesses for the track employees. The elec- 
trical equipment in spite of the high voltage has been 
made particularly simple and strong in this subway, as 
noted later. 

In order to eliminate all grade crossings along the 
road, it has been necessary to carry a little over 10% 
of the line on 45 odd bridges and three viaducts, and to 
carry 22 highways over the track. The longest of the 
two viaducts is 2100 ft. and is at the 180th St. station 
in the Borough of the Bronx, and here the viaduct and 
station have been combined structurally and architectur- 
ally. A four-track viaduct with 116-ft. girders carries 
the road (four tracks) over the main line of the New 
Haven road in Mt. Vernon, just before the junction of 
the eastern and western branches. 

The rails are of standard-section 90-lb. bessemer and 
are laid on creosoted pine ties with tie plates at curves, 
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bridges and stations; common spikes are used elsewhere. 
The ballast is crushed trap rock. ‘The right-of-way is 
fenced in throughout, pests and fencing all double gal- 


vanized. 
STATIONS 


In designing the New York, Westchester & Boston 
Railway Stations between 180th St. and White Plains, 
the physical conditions at the various station sites differed 
<0 radically that it was found impracticable to adopt 
an absolute standard plan for all stations, and special 
study was accordingly given to each station site, no two 
of which were identical. As a result, the stations have 
been designed not only to meet the commercial require- 
ments, but to give the appearance of a close sympathy 
with the natural conditions existing at each particular 
location. ; 

In order to avoid the lack of unity of design, usually 
found in a railway-station improvement when viewed to- 
vether with the adjacent supporting railway structures 
such as retaining walls and bridge abutments, the lat- 
ter were woven into and made a part of the general sta- 
tion design, throughout the whole Westchester project, 
thus securing a simple, dignified appearance of buildings 
and settings all along the road. Notable examples are 
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INTERIOn OF A STATION ON THE NEW York, 
WerestrcHester & Boston Ry. 


seen in the conerete arch at Fifth Ave. and Third St., Pel- 
ham, and North Ave. bridge, New Rocheile (Figs. 1 and 
2). The stations at East Lincoln Ave., and Kingsbridge 
Ave., Mt. Vernon (Figs. 6 and 7), also will*show the ad- 
Vantages of this treatment. 

In the planning of the stations proper, the chief con- 
sideration was given to the simplicity and directness of 
the layout with a view to the handling of passengers 
with the least inconvenience and at the lowest operating 
and maintenance cost. Wherever possible, surplus space 
was devoted to rental area, such as for stores, news stands, 
restaurants and similar purposes. The general offices of 
the road are accommodated at the 180th St. station 
(Fie. 3). 

From the waiting-rooms, direct, safe and sheltered ac- 
cess Is provided to each passenger platform by means of 
overhead bridges or by tunnels under the tracks, accord- 
ingly as the track is depressed or elevated. A system of 
separate exits has been worked out, so that direct ae- 
fess may be gained to the streets for passengers leaving 
the stations without in any way conflicting with the in- 
coming traffic. Another feature is the sheltered plat- 
forms, which are equipped with ample and convenient 
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seating capacity, in order that the passengers may await 
their trains at the platform level, as well as in the sta- 
tion buildings proper. 

The type of the architecture is that of the Italian 
Renaissance, and the general exterior color scheme 
adopted consists of marble stueco applied to the walls. 
The station roofs and the copings of all inclosure walls 
are formed with a roof tile of a soft reddish-brown shade. 

In the interior design of the stations (see Fig. 11), 
special attention was paid to securing a sanitary con- 
struction which could be easily maintained and kept 
clean, woodwork being entirely eliminated with the ex- 
ception of the doors and seats. Steel window sash were 
used throughout. The walls throughout the main rooms 
are formed with a grayish marble “granite,” highly pol- 
ished, with ample relief in its border lines of soft verde 
antique marble. A capping consists of a continuous mar- 
ble band forming a Greek fret design, makes a most con- 
sistent and appropriate finish to the wall surface decora- 
tions. In all the toilet rooms a new style of sanitary fac- 
ing composed of opal-glass brick with rounded corners 
and coves at the floor line, is used. All hardware and 
metal finish is simple in design and of solid cast bronze 

These structures were designed by A. Fellheimer, of 
Stem & Fellheimer, associate architects, New York 
City, to whom we are indebted for the photographs and 
notes. Construction work of the Westchester road is 
under E. J. Langford, chief engineer; P. W. J. Smith 
is superintendent of operation and F. 
neer of maintenance. 


Zogbaum, engi- 
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A Sanitary District for Northerp Indiana may be created to 
take care of the questions of sewage disposal and the preven- 
tion of pollution of Lake Michigan in this rapidly developing 
territory. The Indiana legislature has passed an enabling 
act for the creation of such districts, based on the organiza- 
tion of the Sanitary District of Chicago. It is intended spe- 
cially to apply to Lake County, which is adjacent to the 
Illinois-Indiana state line, but as yet nothing has been done 
towards establishing the proposed district. The conditions 
of water pollution by sewage within this territory were noted 
in our issue of Jan. 21, 1909 (p. 78). 


Interstate Bridge Purchase jis to be undertaken by the 
states of Pennsylvania and New York, if a bill of the New 
York Legislature is successful. 

The Delaware River is spanned by 11 bridges in that por- 
tion forming the boundary between New York and VPennsy 
vania. Ten of them are toll bridges owned by corporations 
(Port Jervis, Barryville, Lackawaxen, Narrowsbure. Skinner's 
Falls, Cochecton, Callicoon, Kellams, Tordville and Hancock): 
while a bridge at Pond Eddy was acquired some years ago by 
the town of Lumberland. 

The matter of the acquisition of these bridges has been 
pending before the Legislatures of the two states for several 
years. The first step was taken by New York in 1905, when 


it authorized the superintendent of public works to make 
an investigation of the Delaware River bridges in conjunc- 
tion with a Pennsylvania commission, and to report s to 
conditions found. The State of Pennsylvania did not give 


the necessary authority to any of its officials to represent it 
in such matter until 1910, and it was not until that yvear that 
the joint investigation was made. In 1911, report was made 
to the Legislature. The pending bill, evidently a result of 
the report made at that time, would create an interstate bridge 
commission, consisting of the state engineer, the state super- 
intendent of public works, and a third member to be ap- 
pointed by the governor, this commission to act jointly with 
similar officials designated by the state of Pennsylvania. The 
joint commission is to acquire the rights, franchises and prop- 
erties of the Delaware River toll bridges, either by agreement 
with the owners or by condemnation proceedings under the 
power of eminent domain. When the bridges have been ac- 
quired, they shall be free to the public. The cost of the ac- 
quisition of the structures as well as their maintenance when 
acquired is to be borne jointly by the two states. The bill 
appropriates $175,000 from the New York treasury. 

The proposed arrangement is less interesting by its magni- 
tude than by constituting a project for interstate action. 
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Laws of Heat Transmission* 


By Inving LANGMUIRt 


[ven in the simplest case of heat transmission, the phe- 
nomena involved usually prove to be quite complicated It 
is, in most cases, nearly impossible to separate completely 
the effects of conduction, radiation and convection, and, there- 
fore, if quantitative results are to be obtained, it becomes 
necessary to make an elaborate series of corrections, to elim- 
inate the undesired factors 

Failure to appreciate the necessity of separating each of 

factors has rendered the majority of all investigations 

eat transmission previous to 1880 almost valueless A 
very large number of results published even today on heat 
conductivity and surface emissivity are thoroughly unrelia- 
ble from this cause. 

It is surprising to what extent the old unreliable data 
maintain their place in present-day handbooks and textbooks 
There is probably hardly a field in which so much care is 
needed in selecting proper sources for information, the 
whole literature being full of absolutely contradictory state- 
ments 

In the present paper the writer has attempted to present 
in as clear a manner as possible the fundamental laws of con- 
duction, radiation and convection of heat, and to furnish some 
experimental data which seems to be of value. 


CONDUCTION OF HEAT 


The problem of the conduction of heat through solids was 
the first subject of mathematical and experimental study in 
the development of the theory of heat. Fourier and others 
developed the mathematical theory long before there was 
any reliable experimental data by which they could test their 
conclusions. 

Fourier considered especially the problem of the rate of 
heating of a body capable of conducting heat. To solve this 
problem, he invented special mathematical methods which are 
now studied under the head of Fourier’s Series. Because of 
the extreme complexity of this subject, mathematical analy- 
sis does not promise, for the present, to be of much value to 
the electrical engineer. We shall, therefore, limit ourselves 
to the simpler problem of the steady flow of heat which pre- 
vails after sufficient time has elapsed for the temperature 
through the apparatus to become constant. 

For this case of steady heat flow through solids, the gen- 
eral law may be stated 


(1) 


where 
W Watts of heat flow: 
A \rea of cross-section of path of heat flow; 
Length of heat path; 
Coefficient of heat-conductivity expressed in watts 
per cm. per deg.; 
Difference of temperatuse causing the heat flow. 

HEAT CONDUCTIVITY OF SOLIDS—The heat conductivity 
k, of solid bodies varies greatly for different substances, 
ranging from 4.2 watts per cm. per C° for pure silver to 0.0016 
for such substances as rubber. The conductivity of finely 
divided solids, fibrous materials, powders, ete., is very much 
less than that of homogeneous solids. The best heat insul- 
ators known, such as eider-down, have a conductivity as low 
as 0.00020 watts per ecm. per C 

In Table I the writer has collected together all of the 
reliuble data he has, by careful search, been able to find on 
the conductivity of such materials as are of interest to the 
electrical engineer. 

In this table it will be noted that the conductivities of vari- 
ous substances of any one type do not differ very greatly from 
one another; for example, the range of conductivities of 
organic materials used for electrical insulation is from about 
0.0015 to 0.0040. The presence of air spaces in a body very 
much decreases the conductivity, as is seen for the extremely 
low conductivities of such materials as wool, cotton batting, 
ete. That this high thermal resistance is entirely due to the 
presence of gas is evident from the fact that these materials 
are relatively good conductors when placed in an atmosphere 
of hydrogen. 

In the case of powdered or fibrous materials, the heat con- 
ductivity is practically independent of the true conductiv- 
ity of the solid substance forming the grains or fibers 
encountered. 


*From a paper presented at the midwinter convention of 
the American Institute of Electrical Engineers, New York, 
February 26-28, 1913. Copyright used by permission. 

;Research Laboratory, General Electric Co., Schenectady, 
Ne Fy 
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ror example, finely divided metallic powders, such as zine 
dust or tungsten reduced by hydrogen from finely divided ox- 
ide are extremely good heat insulators, although the material 
itself is a good heat conductor. 

The conductivity of liquids is quite low, and is in most 
cases very insignificant compared with the amount of heat 
carried through the liquid by convection currents. The fig- 
ures given above for liquids can be used only for liquids 
through which heat is being transmitted downward, or in the 
case Where the tiquid is held in the meshes of some fibrous 
material such as cloth. 

TEMPERATURE COEFFICIENT OF HEAT CONDUCTIV- 
ITY—Pure metals, although they have a large temperature 
coefficient of electrical conductivity, have a thermal condue- 
tivity which is practically the same ut all temperatures. Al- 
loys have a conductivity which usually increases somewhat 
with the temperature, the temperature coefficient being never 
greater than about 0.1% per C° 

In the case of pure crystalline, nonmetallic substances, 
Eucken (“Ann. d Physik, Vol. 34, p. 185, 1911) has shown that 
the thermal conductivity varies approximately inversely pro- 
portional to the absolute temperature. In others words, the 
temperature coefficient of such substances is usually about 
—0.33% per C°. 

The same investigator has also shown that with amor- 
phous, nonmetallic substances, like glass, the conductivity in- 
creases Slightly with increase of temperature, the tempera- 
ture coefficient being about +0.15% per deg. C°. Such sub- 
Stances as paraffin, ebonite, etc., are found to have practically 
no temperature coefficient. 

Tests made by C. P. Randolph have shown that for pow- 
dered or fibrous materials the temperature coefficient of heat 


TABLE I. THERMAL CONDUCTIVITIES AND RESISTIVITIES OF 
VARIOUS MATERIALS 

Panes 
ti. ic - watts 
Temp., per cm. Resisti- Refer- 
Materials c per C° vity ences 
Metals 3 


Pure copper aAR a re 18 3.84 0.26 
Commercial copper. . 18 3.50 0.2 
Pure iron ‘ 1S 0.67 
steel (1% © ...... ; 18 0.45 
ACARG ARON. «as << osc : 100 0.40 
Transformer steel (©% Si) 3 . 20-250° 0.32 
Brass. . Te ; arenes 20-250° 1.30 
German silver (306% Ni) 20-250° 0.28 
Constantin (60 Cu, 40 Ni)........ 18 0.29 
Calorite (65 Ni, 15 Fe 13 Cr. 7 Mn). 20-250° 0.16 


tobe bo 


~ 


b 


= 


Mineral Substances 
Graphite. . 3.57 
Marble .030 
Slate ; .020 
Glass... O11 
Quartz glass. O15 
Porcelain. 010 


Insulating Materials 
Shellac..... : : : 0025 
Para rubber. : 0016 
Gutta percha stag 4 0020 
Paraffin...... 0026 
Ebonite. . sear OOS 
RR Sas aah, coe , ; .0013 
Asbestos paper... : ‘ ; 0025 
Varnished cambric oe 0025 
Rubber tape...«.... : 0043 
Fullerboard varnished. . ee 0014 
Pure mica........ i < .0036 
Linen tape varnished and baked. . 0.0015 


Oo 00 09 he 


SSN DAO We 


Apparent 
density 
grams per 
Miscellaneous materials cu.em. 
Cotton batting, loose ; 0.21 0046 2200 
Cotton batting, tightly packed.... 0.10 00030 3400 
Pure woolen wadding, loose....... 0.015 00049 2040 
Pure woolen wadding, packed slightly 0.054 00036 2800 
Pure woolen wadding,tightly packed.. 0.192 .00023 4400 
Eider down, very loose eee 0.0022 00045 2200 
Eider down, slightly packed. . . vs OCT 00025 4100 
Eider down, tightly packed cou OE .00019 5200 
Soft white pine cross grain. Z 0016 640 


Liquids 
Water 25° C.. ea , oh 0057 176 
Paraffin oil... ... 0014 710 
Glycerin 25° C... 0024 410 
Petroleum 23° C.. f 0016 630 


Gases 


Air at 20°C....... 000249 4010 9 
Air at 100° C....... 0.000300 3330 9 


References:—{1] C. P. Randolph, Research Lab., General Electric Co. (1912). 
2] Jager & Diesselhorst, Wiss. Abl. d Phys. Techn. Reichanstalt, 3269 (1900). 
3] Lees, Phil. Trans. (A) 183, 481 (1892). [4] Lees, Phil. Trans. A 191, 399 
(1898). [5] Lees and Chorlton, Phil. Mag. (5), 41, 495 (1896). [61 Technical 
Report No. 10940. General Electric Company, by C. P. Steinmetz (1910). Ex- 
periments carried out by J. L. R. Hayden. [7] Paper on Heat Paths in Electrical 
Machinery, Instit. of E. FE. Nov. 1911 by H. D. Symons and M. Walker. [8] 
R. Weber, Ann. Phys., 11. 1047 (1903). [9] Langmuir, Phys. Rev. 34, 406 (1912) 
[10] A. Eucken, Ann. Phys. 34, 185 (1911). [11] Koenigsberger and Weiss. 
Ann. Phys. 35, 1 (1911). 
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conductivity is very large. For example, measurements of 


the heat conductivity of popped water glass at various tem- 
peratures up to 500° C. gave the results: 


Heat conductivity 


Range of temperature Watts per cm. per C° 


20—100 0.00030 
100—200 0.00039 
200—300 0.00057 
300—400 0.00076 
t00-—500 0.00133 


This material had an apparent density of 0.026 and contained 
ir cells of about 0.5 mm. average diameter. The large tem- 
perature coefficient is caused by radiation across the walls of 
the air cells, which is relatively large at high temperatures 
but almost negligible at room temperature. Below 100° C., 
the temperature coefficient for powdered and fibrous mate- 
rials may be taken as -+0.38% for materials with a coarse 
structure and proportionately less for finer structure. 

In the case of gases, the mobility and the coefficient of ther- 
mal expansion are so great that convection becomes very 


large. It was thought for a long time that gases had no 
true eonductivity. Maxwell, however, calculated the con- 


ductivity from the kinetic theory, and predicted that it would 
be independent of the pressure. His results have since been 
thoroughly verified. To avoid convection currents, it is only 
necessary to reduce the pressure of the gas to a value of sev- 
eral centimeters. At lower pressures the heat conductivity 
is found to be entirely independent of the pressure down to 
a pressure of 1 mm. When the pressure becomes much less 
than this, the free path of the molecules begins to become 
comparable with the length of the path along which the heat 
is conducted. At still lower pressures, the heat conductivity 
becomes proportional to the pressure. It is evident that the 
pressure at which the change from one of these laws to the 
other takes place is inversely proportional to the length of 
the path of heat flow. In the case, therefore, where we have 
the space subdivided by the presence of a fibrous material, 
we find that the heat conductivity does not remain constant 
down to such low pressures as 1 mm., but may even, with 
very finely divided materials, decrease with decreasing pres- 
sure, from atmospheric pressure down. This subject has been 
very fully treated by Smoluchowski [“Anz. Akad. Wiss. 
Krakau” (1910) A. 129-153]. 

In the ease of the heat conduction of gases, we find there is 
a large temperature coefficient of heat conductivity. It has 
been thoroughly proven that Sutherland’s formula 





K cy - 
k = a zo (2) 
14 ¢ 
ei 
t 
very accurately represents the change in conductivity with 
*’ is the specific 


the temperature. Here “K” is a constant, “ey 
heat of the gas at constant volume, and “C” is a constant 
equal to 124 for air. 

In general, when “k” is a function of the temperature, 
we cannot use equation (1) to calculate the heat conduction 
through a given body. It can be shown, however, [Langmuir, 
“Phys. Rev.,” Vol. 34, p. 406 (1912)], that if we substitute for 


-T 
the factor k (T — Ty) the integral ‘i k d T we are then able 
e ° 


to caleulate the heat conduction, no matter how much the 
heat conductivity may vary with the temperature. For such 
cases as these, the results can be calculated most easily by 


T 
calculating or plotting the values of the integral { x: 4d F. 


“0 

If we represent by @ the value of this integral, which we may 
call specific conduction, then the formula for heat conduc- 
tivity becomes 


W = (> — $,) (3) 


CONDUCTION THROUGH BODIES OF VARIOUS SHAPES 


Equations (1) or (3) can be used only for the heat con- 
duction between parallel planes. In other cases, “A” and ‘1” 
are both variables, and the proper mean values must be 
determined by special methods. 
6c A 


| 
has a definite value, if the surfaces of in-flow and out-flow of 


the heat are fixed. Let us call this quantity the “shape 
factor,” and represent it by the letter “s.” Our equation for 
heat conduction thus becomes 


No matter what the shape of the body, the ratio 


W s (6 — Ge) (4) 


The value of the shape factor for bodies of various shapes 
may be of interest. The following cases are worthy of con- 
Sidering here: 

Planes 


Concentric cylinders of diameters “a” and “b.” 
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Concentric spheres of diameters “a” and “b.” 


Ss ib) 


Concrete Rectangular Prisms or Parallelopipedons. For 
this case the following formula applies with great accuracy 
to the flow of heat where the thickness of the heat-conduct- 
ing material between the two surfaces is constant and where 
the thickness of the layer is not more than 2% times the 
smallest dimension of the prism, a condition nearly always 
fulfilled in practice. The formula is 


s = +2 S1+1.2t (7) 


Here “t’ is the thickness of the layer of conducting ma- 
terial, “=I” is the sum of the length of the 12 edges of the 
inner prism, and “A” is the total surface of the inner prism 

RADIATION OF HEAT 

Dulong and Petit (1817) gave an empirical formula for 
heat radiation which has been used very largely by engineers 
almost up to the present date. 

The Stephan-Boltzman law, as applied to the radiation 
body” is proportional to the fourth power of the absolute 
temperature has been shown to be derivable from the second 
law of thermodynamics, and has withstood the tests of very 
careful experimental investigation. We may, therefore, look 
upon this law as being one of the exact laws of nature. It 
must be remembered, however, that it applies only to radia- 
tion from a so called “black body”; that is, a body which 
absorbs all heat rays which fall on it. Such a body can only 
be approximately realized, and any actual body must radiate 
less heat than an ideal black body at the same temperature. 

The Stephan-Boltzman law, as applied to the radiation 
from any given body, may be written 


. i ‘zy \4 wa. ¥4 
— ee 1 aa) 7 (sad) | <9) 


Here “W” is the energy in watts radiated per square centi- 
meter of surface; “T”’ is the temperature of the hot body, and 
“Ty” the temperature of the surrounding space, ‘“e” we may 
call the relative emissivity of the body; it is always a number 
less than unity and is a characteristic property of the radiat- 
ing body. 


The radiation constant, 5.7, is subject to some uncertaints 


at present. For several years, the commonly accepted value 
was 5.32, which was the result obtained by Kurlbaum (‘“Wied. 
Am.,”’ 65, 746, 1898). Recently, however (1909), Féry obtained 


a value 6.3. Since then many investigators have redetermined 
this constant. Paschen and Gerlach (“Ann. d Physik,” Vol. 38, 
p. 30, 1912) obtained the value 5.9. Shakespeare (‘‘Proc. Roy. 
Soc.,” Vol. 86A, p. 180,1911) obtained 5.67. Within the next 
year or so the correct value of this constant will undoubtedly 
be determined. For the present, it would seem almost cer- 
tain that the value 5.32 is too low, and that the value 5.7 
must be fairly close to the true value. 

The radiation of heat differs from conduction and also con- 
vection in that it is a purely surface phenomenon. The 
amount of heat radiated is strictly proportional to the extent 
of the surface, and is independent of the presence of gus 
adjacent to the surface. From bodies that are not black, the 
heat radiated from cavities in the bodies has a greater in- 
tensity than that radiated from a flat surface, for the reason 
that from such a cavity there is not only the heat radiated 
from the bottom of the cavity, but also that reflected by the 
bottom surface from ‘the walls of the cavity. The above 
equation for radiation, therefore, applies only for heat that 
comes directly from a surface, and not for that which has 
been reflected from the surface. In general, however, this 
factor is not a difficult one to take into account in the con- 
sideration of heat radiation. 

The most difficult question involved is the determination 
of the relative emissivity ‘“e.” For clean polished surfaces 
of metals this quantity is small, ranging from 0.02 to 0.20. 
For nonmetallic substances it is usually very much large! 
than this, ranging from about 0.3 up to about 0.9. The fol- 
lowing table gives the values of “e”’ calculated by the writer 
from measurements made by C. P. Randolph. (A detailed 
description of these measurements will be published in the 
“Trans.” of the Am. Electrochem. Soc., Vol. 28, 1913.) 


TABLE II. VALUES OF HEAT EMISSIVITY 


Copper, oxidized by heating to a red heat 0.74 
Copper, calorized; that is, surface impregnated with Al 0.27 
Silver, pure, polished 0.03 
Cast iron, fresh machined surface 0.25 
Cast iron, oxidized by heating to red heat 0.65 
Aluminum paint on cast iron 0.47 
Gold enamel on cast rion 0.39 
Monel metal, polished 0.40 


Mone! metal, oxidized be a a 0.45 


rome 
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The relative emissivities from highly polished metal sur- 
faces can calculated from the reflectivity of the surface for 
the emissivity and reflectivity being complementary 
to each other. That is the emissivity is equal to “1 r”” 
where “r’ is the reflectivity. There is a considerable amount 

data in the literature on the reflectivities of metals for 

ivs. However, it has been shown by Hagen and Rubens 
d. Physik,” Vol. 8, p. 1, 1902) that the relative emis- 
may be calculated by the formula 


. 


7 0 
0.365 (9) 
Vi 


Where @ is equal to the specific electrical resistivity in ohms 
centimeter units at the temperature of the metal and A is 
equal to the wave length of the radiant energy in centimeters. 

Recent investigations have shown that this formula is very 
recurate for wave lengths exceeding 0.005 mm. in length. 
The average wave length of the light corresponding to any 
viven temperature is, according to Wien’s radiation law, ap- 

0.29 


proximately - cm. If we substitute this in the above equa- 


tion, We obtain the value 
e = 0.68 } er (10) 

This equation enables us to calculate the relative emis 
sivity for any highly polished metal up to about 500 or 600 
cs However, because of surface oxidation, the emissivity will 

rly alwavs be much larger than this except with such 
metals as silver, platinum and gold. 

Organie substances, such as oils, varnishes, resinous mate 
rials, have a very high emissivity: that is, between 0.8 and 1. 
Although in the visible spectrum these bodies are transparent, 
they are practically black bodies as regards the long heat 
rays that are involved in the radiation from bodies at ordinary 
temperature. The same is true of glass, this being practically 
a black body with respect to heat rays. 

TEMPERATURE COEFFICIENT OF RADIA: —TFor 

11] differences of temperature, equation (8) may be written 

: eh 


W = 0.0228 e \ Fa00 (T — T,) (11) 


We thus see that the amount of radiation between two 
bodies having a given difference of temperature, increases in 
proportion to the third power of absolute temperature. This 
means that the temperature coefficient of radiation between 
two bodies differing only slightly in temperature, is + 1.0% 
per C This is at least three times greater than the temper- 
ature coefficient of heat conduction through solids or even 


FASCS. 
CONVECTION OF HEAT 


mry 
} 


The transmission of heat through liquids or gases takes 
place principally by means of currents set up in the fluid 
because of differences of density produced by the unequal 
heating The amount of heat carried by convection depends 
on the velocity of the convection currents and also on the 
specific heat of the fluid. The currents are produced by the 
differences in density between the fluid in contact with a hot 
body and in contact with the cold body. We may say, ina 
general way, that the amount of heat carried by convection 
will be roughly proportional to the product of specific heat, 
density, and expansion coefficient, and will be approximately 
inversely proportional to the viscosity of the fluid. 

From the very nature of convection, we would hardly ex- 
pect it to obey such simple laws as those of radiation. It will 
depend upon the shape of the hot body, the distance between 
the hot body and the cold body, and upon each of the factors 
mentioned in the paragraph above. 

There have been a great many investigations made of the 
laws of convection of heat, especially in gases. Dulong and 
Petit, in 1817, derived several empirical laws which were 
mere or less verified over rather narrow ranges of tempera- 
ture by Péclet (1860). These laws are today used in many 
engineering handbooks as best representing the knowledge 
of convection of heat. Within the last 30 years, however, 
much more valuable work has been done, and we now know 
that the formulas of Dulong and Petit are only rough approx- 
spmations 

Lorenz (“Ann. d Physik,” Vol. 13, p. 582, 1881) derived 
formulas for the convection of heat from vertical plane sur- 
faces, making, however, certain rather arbitrary assumptions, 
He obtained the formula 


/ pers — T54 (12) 


where We heat convection per unit surface, e = specific 
heat of the gas at constant pressure, kK = its thermal conduc- 
tivity, h = its viscosity, T its average temperature, p = 
its average density, g gravitational constant, T. 
ature of plane surface; T; 


temper- 
temperature of the gas at a 
great distance from the plane, H height of the plane. 
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Putting in the data for air, at room temperature, 27° C. 

and standard atmospheric pressure, this equation reduces to 

We = 0.000399 H~! (T, — T,)5/4 (13) 

where “We is expressed in watts per sq.cm., and “H” is 
in cm. 

This equation agrees well (within 5%) with the results 
calculated by the writer from the experimental results of C. 
P. Randolph on the convection of heat from disks of metal 
742 in. in diameter. It is very probable, from the method 
of derivation of this equation, that the influence of the height 
of the plane on convection is not as great as indicated by the 
term “Hi *” in the equation. 

The writer (“Phys. Rev.,”” Vol. 34, p. 401, 1012) showed that 

the free convection of heat from small wires consisted essen- 
tially of conduction through a film of gas of definite thick- 
ness. It was shown experimentally that the thickness of the 
firm is independent of the temperature from 100° C. up to the 
melting point of platinum. The thickness of this film de- 
pends on the diameter of the wire, but in such a way that it 
may be calculated with no other data than the diameter of 
the wire and the diameter which the gas film would have in 
the case of convection from a plane surface. To calculate 
the heat lost by convection from any wire, all that is required 
is to know the coefficient of heat conductivity of the gas and 
the thickness of this gas film for a plane surface, this latter 
being a constant quantity characteristic for a gas at any given 
temperature and pressure. 
1011 (1912)] that the formulas derived from this film theory 
agreed excellently with the experimental data of Kennelly 
(“Trans.,” A. I. E. E., Vol. 28, p. 363, 1909) on the convection 
of heat from small copper wires in air at various pressures 
anG in air moving at different velocities. 

In the following, the writer has attempted to give the 
principal laws for the convection of heat under the different 
conditions which influence it. 


It was shown [Langmuir, “Proc.,” Am. Inst. E. E., Vol. 31, 


FREE CONVECTION—The film theory of convection makes 
it possible to calculate the convection from plane surfaces, 
from cylinders or wires of any diameter, and from spheres. 

In the case of plane surfaces, the heat lost by convection 
is calculated simply by considering that there is a laver of 
air 4.3 mm. thick, adhering to the surface, and through which 
the heat has to be carried by conduction. It must, of course, 
be remembered, that in addition to this heat loss by conveec- 
tion, there is the heat lost by radiation. 

This film theory fully explains the fact that for wires of 
very small diameter the heat lost by convection is nearly 
independent of the diameter. This follows from the shape 
factor (see equation 5) for concentric cylinders, since the 
logarithm of a number varies only slowly as the number in- 
creases. 

The amount of convection from the surface differs only 
slightly whether the surface is placed vertically or horizon- 
tally. With a surface placed in the latter position, so that it 
is exposed to the air above it, the heat lost by convection is 
about 10% greater than when the surface is placed vertically. 
With the surface horizontal, but inverted so that it must 
lose its heat downward through the air, the heat lost by 
convection .is naturally considerably less. For a 7%-in. 
(19 em.) disk, placed in this position, the heat loss was 
actually found to be only 50% of the heat lost when the sur- 
face was placed vertically. 

The amount of convection from a surface probably does 
not depend, to any great extent, on the nature of the sur- 
face. At least, as far as the writer knows, there is no trust- 
worthy experimental evidence that the surface has any in- 
fluence. 

It is a surprising fact that between temperatures of 100° 
and 500° C., the convection calculated from the film theory 
as above outlined, gives nearly identical results with those 
calculated by Lorenz's formula (see equation 12). At tem- 
peratures above 500° C., both for convection from plane sur- 
faces and from wires, the convection calculated from the film 
theory agrees better with the experimental facts than that 
calculated from Lorenz's formula. At temperatures much be- 
low 50° the two formulas begin to diverge quite widely. The 
film theory would indicate that the convection would fall off 
practically linearly as the temperature difference decreases; 
whereas, according to Lorenz's equation, the temperature 
would be proportional to the 5/, power of the temperature 
difference. This would mean that for very slight differences 
of temperatures, for example, 5° or 10°, that Lorenz’s equa- 
tion would give very much lower results than would be ob- 
tained from the calculation from the film theory. 

To decide which of these two theories would give the cor- 
rect result for very small temperature differences, will require 
careful experimental investigation. Probably the bulk of 
the evidence at present is in favor of Lorenz’s equation. 
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it should be pointed out that there is no theoretical reason 
known why the thickness of the film should remain constant, 
as the temperature of the wire or plane varies. This is simply 


an experimentally determined, fact at temperatures above 
100° C&. It is quite possible that for very small temperature 
differences, the film thickness might become greater. In any 
case, however, the variation in the film thickness down to 
temperature differences as low as 30° would not be very im- 
portant in most calculations of heat convection. 


PRESSURE ON FREE CONVECTION—The 
of independent of the 
film theory, therefore, the effect of 
the amount of heat convection would depend simply upon 
effect of on the film thickness which we will 
call “B.” Theeretically, it would be very difficult to determine 
exactly what this effect would be. But it is certain that 
density of the gas decreases by the reduction of pressure, 
thickness of the film “B” would not necessarily 
proportional to the pressure, however. 
data, the writer found that “B” 
inversely to the 0.75 power of the 
From recent experiments with small wires in air, over a wide 
range of the writer finds that “B” varies nearly in- 
versely proportional to the first power of the pressure. From 
small wires, however, the amount of heat convection depends 
only slightly upon the diameter of the film. In these experi- 
mie nts, therefore, it is very difficult to find accurately the law 
according to which the film thickness varies with the pressure. 


EFFECT OF 
heat conductivity 
According to the 


gases is pressure. 
pressure 
on 
the pressure 
as 
the 
the 
inversely 

From 


increase; 


Kennelly’s varied 


proportional pressure. 


pressure, 


As the size of the wire decreases, the convection becomes less 
and less sensitive to pressure changes. 

For the effect of pressure on the convection from plane 
surfaces, there is only very meager experimental data. Com- 
pan, in studying the convection from spheres 2 cm. in diam- 


eter, concludes that the convection varies with the 0.45 power 
of the According to Lorenz's equation, the amount 
of convection from plane surfaces would be proportional to 
power of the This would be equivalent to 
saving that “B” varies inversely proportional to the 0.5 power 
of the 

To decide exactly how convection varies with pressure, we 
further experimental work plane surfaces in air 
prssures. Provisionally, it is probably safe to say 


pressure. 
the 0.5 pressure. 
pressure. 


require on 


it various 


that for the convection from plane surfaces or wires, the 
value of “B” is inversely proportional to the 0.5 power of 
the pressure. 

EFFECT OF TEMPERATURE ON FREE CONVECTION— 


From experiments by the author on convection from platinum 
wires in air at various temperatures from —180° up to 700° CG, 
it would appear that the film thickness for a plane surface is 
approximately to the absolute temperature. 

The temperature coefficient of heat for small 
wires will simply depend on the temperature coefficient of the 
heat conductivity of the air, since in this case the amount of 
heat convection depends slightly on the film thickness. 
From Sutherland’s equation (2) it may be shown that in the 
neighborhood of room temperature, the heat conductivity of 
air approximately proportional to the 0.76 power 
of the absolute temperature. This would mean that the tem- 
perature coefficient of heat conductivity at room temperature 
is 0.25% and this would be the temperature coeffi- 
cient of heat convection from the wire. ; 

In other words, more energy would be required to maintain 
a wire at a given elevation above its surround- 
ings, the greater the temperature of the surroundings. 


proportional 
convection 


e 


so 


increases 


per ©.-, 


temperature 


It is quite different with. the convection of heat from 
plane surfaces Here, the convection depends not only on the 
heat conductivity of the air, but also on the thickness of the 
film. Since the latter varies proportionally to the tempera- 
ture, the amount of convection from plane surfaces will be 
proportional to 

Eine T 0.24 
T 
In other words, the temperature coefficient of the heat con- 
vection will be —0.08% per C.° From plane surfaces the con- 


vection with a given temperature difference decreases slightly 
With increasing air temperature. 
Lorenz’s equation would lead to the temperature coefficient 


of —0.37% per C.°, for convection from plane surfaces. 
FORCED CONVECTION—The effect of air currents on con- 
vection is very great, as is well known. However, the air 


room, at distance 
slight effect on the convec- 


currents that occur in an ordinary 


from the windows, have only very 


some 


tion from wires and plane surfaces heated to several hun- 
dred degrees. By placing a few large screens around the 
body, very consistent results are obtained. With higher 


Wind velocities, such as those obtained by placing an electric 


the 
from 


to the 
surfaces 


fan close 


plane 


of 


increases 


amount both 


wires, 


body, 
and 


convection, 
about 
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Measurements with an anemometer showed the wind velocity 
in this case to be about 400 cm. per sec. 

Kennelly has investigated the effect of wind velocity on 
convection from small wires, and has found that the amount 
of convection varies approximately in proportion to th: 
square root of the velocity. For velocities from 300 to 1800 
cm. per sec., he finds that the convection is proportional to 
the quantity 

Vv + 25 
\ 5 
That is, the convection of any given wind velocity can be eal- 
culated from the velocity in quiet air by multiplying by the 
above factor. 

It has been found that the film thickness, in the case of 
forced convection from plane surfaces, is very different from 
that found for small wires in wind of the same velocity. This 


fact renders the film theory almost useless in 
convection. 
The Single equation 


cases of 


forced 
best for the calculation of convection 
of wires is probably an equation calculated by Russell [ “Phil. 
Mag.,”’ 20, 591 (1901)] by the method first given by Boussinesq. 
This equation is 


s cpekva 
wWw=8s8 = 


———- (FF, — F,) (14) 
where W = convection loss per unit of length from the cyl- 
inder, ¢ specific heat of the gas or liquid at constant pres- 


sure, p 


density ofthe fluid, k neat conductivity, \ 
velocity, a 


diameter of the cylinder, T, — T, 
of temperature between the cylinder and the fluid. 
If, in this equation, instead of the coefficient 8 in 
the radical sign, we place 5 or 6, we find that the 
well with Kennelly’s experimental data. 


difference 


front of 


results agree 


On the other hand, 
for large cylinders from 2 to 10 em. in diameter, the formula 
gives good results with the coefficient between 7 and 8. 

In the case of forced convection in air at room tempera- 
ture, equation (14) reduces to 


Ww 0.000180 Cy ‘\ a (T. — 1T;) 


varies 


watts per ecm. (15) 


“CO” is 


size of 


the 
the 


where from 5 

to the above. 
From equation (14) we can calculate that with a given dif- 

ference of temperature and given the 


that 
described 


number 
wire as 


to 8, according 


wind velocity, tmount 


of convection would vary with V T ! +29.76. 
that forced 


This would mean 


convection under these conditions would have 
temperature coefficient of —0.04% per C that is, with a 
given difference of temperature, the amount of convection 
would decrease slightly as the temperature of the air in- 
creases. 

If the velocity of the air is produced by centrifugal force, 
the velocity of the air currents will probably decrease as the 
air temperature increases, since the density decreases and the 
viscosity increases. The effect of this would be to make the 
temperature coefficient numerically still greater. 

If the convection currents are caused by flue action (for 
example, because of heat given to the air in long passages), 
this effect will be still more marked, so that the temperaturs 
coefficient will be strongly negative. 

In problems on convection of heat, the flue action is 
often very important. For example, in studying the convec- 
tion from a horizontal, plane disk, 7% in. in diameter, wi 


find that if we place a cylinder of asbestos paper about 10 in. 
in diameter ard 6 in. high, the the 
nearly doubled when the disk is at 150 
temperatures the effect of the becomes 
much less. By observing the 
above the heated disk, it is seen 
of the 
along the 
vertical surfaces 
venting 
middle 
vection, 


around disk, convection is 
At higher 
relatively 
the 


deseends 


about 
cylinder 
motion of smoke in 
that the air 
across the 
eylinder. 
height, 
from flowing in 
will tend to 
to be drawn 


air 
along 
one side eyvlinder, 
other 
of 
horizontal 

of 
since it 

of the surface 
However, if such flues 
the again 


comes 


moves 
the 
considerable 


disk, and rapidly 


rises side of In general, with 


any means of pre- 


the 
con- 


air 
the 


causes 


currents toward 
the 
the 


velocity. 


surface, 
the 
with 

as 


portion 


increase 


air over lower 


portion much increased 
this 
decrease, the 

the surface is 
of the 


little 


very 
are made in 
tends to 
with the upper 
heated by flowing along the 
therefore, 
heat. 

The whole 
very little 
careful experimental 


way long, 
air that 
alre adv 
+, and is, 
additional 


are too 


convection since 


in contact part of 


lower part surface 


capable of taking up very more 


subject of flue action in 
should be 
investigation. 


convection is 
the of 


vet 
further 


as 


understood, and subject 


CONVECTION IN LIQUIDS—The convection in liquids, in 
principle, at least, does not differ radically from that in gases. 
However, the velocity of the currents set up is very mueh 


the 
compared 


because of 


but 
unit 


than in the case of 


capacity of 


less gfases, 


heat 


very great 


liquids per volume, with 


as 






































































. 








eran oc gents 





LiGe ENGINEERING NEWS 


” 


gases, the amount of heat carried by convection is usually 
much greater than with gases. The effect of the viscosity of 
the liquids is uSuaily cf nuch more importance than in the 
convectior I fuse 

The viscosity of liquids, as a rule, decreases very rapidly 
With increase temperature, sc that the temperature coeffi- 
f free convection tn oil is always positive and has a 
large value, but differs greatiy fer different oils. 


COMBINED RADIATION, CONVECTION AND CONDUCTION 

The heat lost by surfaces is equal te the sum of the heat 
radiated and the heat carried by convection. It may be of 
interest to calculate the relative magnitude of these two 
effects under various conditions. For a surface only slightly 
above room temperature in air at 20° C., we may calculate 
the heat lost by convection by determining the amount of 
heat that would be conducted through a layer of air 4.3 mm. 
thickness. For 1 temperature difference the heat carried 
through such a film would be equal to the heat conductivity 
of the air, ie., 0.00025, divided by the thickness of the film 
in centimeters. This gives 0.00059 watt per sq.cm. per C.° as 
the convection from a body in the neighborhood of room tem- 
perature. For a body at 100° C., taking a mean conductivity 
over this range as 6.000275, we find in a similar way the con- 
vection to be 0.00064 watt per sq.cm. per C.‘ 

From equation (11) the radiation from a black body only 
slightly above room temperature (20° C.) is 0.00057 watt per 
sq.cm. per C.‘ From equation (8), considering the radiation 
from a black body at 100° C. in surrounding of 20°, we find 
the radiation to be 0.00086 watt per sq.cm. per C.°. 

The total loss of heat from a surface will be simply equal 
to the sum of the convection and radiation. For most pur- 
poses, it is more convenient to deal with surface resistivities, 
rather than with surface conductivities. The resistivities 
are obtained by taking the reciprocal of the sum of the 
radiation and convection. In the following table are given 
the surface resistivities of plane surfaces, in three different 
positions, vertical, horizontal with exposed surface above, and 
horizontal with exposed surface below. In each case the re- 
sistivity at 20° and at 100° is given. Also, the resistivity for 
the case of a body which does not radiate any heat, and the 
resistivity for a body radiating as much as a black body. 
Any actual body will, of course, have a resistivity which lies 
between these two extremes. 

TABLE III. SURFACE RESISTIVITIES OF PLANE SURFACES 
Position 20° CC 100° C 
Vertical 

No radiation 1700 1560 
Full radiation S60 670 

Horizontal, exposed above 
No. radiation 1540 1430 
Full radiation 820 640 

Horizontal, exposed below 


No radiation 3400 3100 
Full radiation 1150 850 


There are some cases Where the radiation of heat does 
not play any part in the heat loss from surfaces. For exam- 
ple, in the interior of machines the circulation of air may 
carry away heat, yet no heat will be lost by radiation. In 
this case, the surface resistance will be independent of the 
nature of the surface and will be that given in the table 
above for a case of no radiation. 

The effect of air circulation will always be to cut down the 
surface resistance, but even with relatively high wind veloci- 
ties, this effect will never cut it down to less than about one- 
fifth of its value with no wind 

Another important case, where the effects of radiation and 
convection need to be separated, is in determining surface 
losses from a piece of apparatus in a room in which the walls 
are ata different temperature from the air. It is readily seen 
that if the average temperature of the walls of a room is 10 
above the temperature of the air surrounding the piece cf 
apparatus in the room, the apparatus will receive heat by 
radiation which it must give up by convection. Since at room 
temperature radiation and convection are about equally 
effective in removing the heat from a body which is a good 
radiator, it is evident that the machine will reach a tempera- 
ture Which is about half way between that of the air and 
that of the walls: that is, the temperature of the surface of 
the machine will be about 5° above that of the air surround- 
ing it. Similarly, if the walls are colder than the air, the ma- 
chine will have a temperature lower than the air. It will 
be readily appreciated that this effect is by no means negligi- 
ble, since the walls of a room are often 10° warmer or colder 
than the air. For example, the roof may be heated by the 
sun’s rays and the air in the whole upper part of the room 
may be very warm, whereas the air in the lower part of the 
room may be very much colder. Placing paper or cheese- 
cloth screens around the machine will almost completely pre- 
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vent this difference of temperature of the air and machine. 

AS We have seen, small bodies, such as wires, take up the 
temperature of the air very much more readily than large 
bodies, and, therefore, this effect ct radiation from the walls 
will be negligible in the case ot wires. 

In calculations of the flow of heat through apparatus it is 
usually most convenient to determine the thermal resistance 
of the solid parts and simply add the surface resistance. If 
we then multiply the result by the number of watts of heat 
flow we obtain the total drop in temperature from the outside 
of the machine to the air surrounding it. Of course, in actual 
machines it will usually be very difficult to calculate the ther- 
mal resistance of the solid parts. In any case, however, a 
knowledge of the relative importance of the various factors 
will be a long step toward the solution of the problem. 
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A New Aijr-Operated Dump Car 


For extensive grading work on railway construction 


and improvement it has become very general practice 
to use large dump cars of the power-operated side-dump 
type, having a capacity of 15 to 30 cu.yd., and operated 
by compressed air from the train-brake system. Equip- 


ment of this kind is used largely by railways and con- 
tractors, and while its main purpose is to remove and 
dump excavated material it is employed also to carry 
ballast, cinders, material for concrete, ete. The use of 
power operation facilitates the work and reduces the labor 
cost. 

A new car of this type (Fig. 1), which has been intro- 
duced recently, has some special features. It is of steei 
construction throughout, and its general design does not 
differ greatly from that of other similar cars. The under- 
frame has a single center sill (composed of a pair of chan- 
nels), Which carries the bolsters and end sills and is 


Fie. 1. Sipe-Dump Car or 28-Yp. Capacrry, Having 
THE LOCKING As WELL AS THE DUMPING MECHANISM 
OPERATED BY COMPRESSED ArR 


(Kilbourne & Jacobs Mfg. Co., Columbus, Ohio, builders) 


mounted on a pair of diamond-frame trucks. Upon th: 
sill are pedestals for the bearings which support the 
car body. The body has four sills of steel angles ; each 
end is formed of three rows of steel channels, and the 
sides are of steel plate, while the floor is of wood. As 
is usual in such cars, the sides are not attached to the 
body, but are carried on hinged arms so arranged that 
as the body tilts the floor falls away from the side. With 
this arrangement the flow of material in dumping is un- 
obstructed. 

A distinctive feature of the car is in the method of 
applving the compressed-air power for operating. Cars 
of this type are operated in two different methods: (1) 
by a horizontal cylinder on each side (placed longitudi- 
nally or transversely), with cables led to the sides of the 
body; (2) by a vertical cylinder on each side, whose 
piston thrusts against the bottom of the body. It is this 
latter method which is employed in the new car. On each 
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side of the center sill, at the middle ef its length, is a 
vertical cylinder which dumps the body and operates the 
locks holding it in normal position on the frame. ‘The 
When air from the ear 
reservoir is admitted to the cylinder A, the stops B B are 
raised and operate the locking shaft C. The piston rod 
}) rises also, and after the locks have been released, its 


arrangement is shown in Fig. 2. 


lever connection # comes in contact with the lug or 
block F’, on the bottom of the car body, and tilts the 
body. The cylinder on the other side then returns the 
body to its normal position. The movement of the body 
is under control, and it can be tilted slowly so as to avoid 
severe shocks, which is a desirable feature in such work 
as dumping from temporary trestles. 

Another feature is the locking and unlocking of the 
body automatically by the pneumatic apparatus, as indi- 
cated above. In this way the work of uncoupling and 
coudling side chains en every car by hand at the dump- 
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Half Sectional Elevation 
at Locking Mechanism 


Half Sectional Elevation 
at Operating Cylinder 
Fie, 2. Srerronan ELevations or Dump CAr, SHOWING 
THE DUMPING AND LOCKING MECHANISM 


ing point is elimmated. However, some makers who have 
locking systems prefer to use chains to secure the body 
to the underframe, as a measure of safety, since the acci- 
dental unlocking and dumping of a car in a train while 
running would be a serious matter and might cause de- 
railment, although such an occurrence is imprebable. 

In the new cars, those of the larger size have the body 
locked near each corner (Fig. 2). The first part of the 
stroke of the operating cylinder causes rods to engage 
arms on the longitudinal shaft C, which carries at each 
end an arm @, to which the lock block H is attached. The 
rotation of the shaft draws back this, lock in the curved 
guides J. This releases the locking knuckle AK, which 
engages the hinged lever ZL, and with the tilting of the 
car body the chain is free to pull the lever clear of the 
knuckle as it swings on its pivot M. As the body comes 
to its normal position, the lever Z is automatically engag- 
ed with the locking knuckle A. This is then held in place 
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by the lock block JZ when returned to position by the 
rotation of the shaft as the piston completes its return 
stroke. It will be seen that these chains are permanently 
attached, and have not to be coupled and uncoupled like 
the safety chains noted above. 

In the lighter cars, the corner locks are omitted, but 
near the middle of the car there are two transverse lock- 
ing bands, semi-circular in form, which pass under the 
center sill and have their ends attached to opposite sides 
of the car body. Notches in the inner face of each band 
engage with locking dogs operated from the longitudinal 
shaft already mentioned. 

In these new cars, therefore, the car body is unlocked, 
dumped, righted and relocked automatically by the use 
of air, and the complete operation occupies much less 
time than when chains on each car have to be uncoupled 
and coupled by hand. It is stated that one man on any 
car of a train can control the operation of all the cars, and 
can dump one car or all the cars, as may be required. 
The cars can be unlocked and dumped in about ten see- 
onds, and righted and locked in the same time. The 
reservoir on the car is fed from the train-line of the 
brake system, and contains a supply of air sufficient to 
operate the car several times. 

As to the performance of these cars, we are informed 
that a railway company using cars of 20-yd. normal ¢a- 
pacity has in routine service handled 30 cu.yd. of cin- 
ders per car in a 10-car train, dumping the train on the 
high side of a curve (using 75 Ib. pressure) and being 
ready to return in less than 20 sec. A railway contrac- 
tor with a train of 20-yd. cars hauled 25 cu.yd. of stone 
per car, dumping the train from a 65-ft. trestle without 
causing injury to the trestle. On another piece of rail- 
way work a 10-car train averaging 280 cu.yd. of ma- 
terial is hauled an average of three miles at 35 m.p.h.; 
and is then dumped, righted and started back in a few 
seconds. In this way a comparatively small amount of 
equipment is required to serve steam shovels which are 
in continuous operation. A steel company has handled 
1,500,000 cu.yd. of material with 18 cars in seven months. 
working 12 hours per day, or about 440 cu.yd. per car per 
day (190 days). 

The cars are built to conform to the requirements of 
the Master Car Builders Association, so that they may 


be handled in regular road service. The large cars are 0 
20 cu.yd. capacity, level full, or 28 cu.yd. maximum load. 


They are 32 ft. long over couplers and weigh about 47,- 
800 Ib. A somewhat lighter car is of 16 yd. capacity (23 
yd. maximum). These cars are built by the Nilbourne 
& Jacobs Mfg. Co., of Columbus, Ohio. 


os 
ve 


The Tuolumne River Water Rights of the City of San 
Francisco were protected by Secretary of the Interior Lane 
shortly after coming into office by approving maps filed by the 
city of San Francisco. Secretary Lane has notified the vari- 
ous parties in interest that further than this he would let the 
Hetch Hetchy matter stand as left by ex-Secretary Fisher, 
who it will be remembered declined to grant a new permit 
to San Francisco, but instead insisted that the city should 
apply to Congress for the rights which it desired. Secretary 
Lane stated that he thought it would be unbecoming for him 
to grant a permit in face of the denial by Secretary Fisher, 
particularly since he (Mr. Lane) has been the original attor- 
ney for San Francisco in this very matter some 12 years ago. 
Secretary Lane said further, however, that he holds the same 
view now as when he represented the city, and that he 
would feel free to advise Congress to the effect that. in his 
opinion, the highest use to which the water of the Tuolumne 
River at the proposed reservoir site at Hetch Hetchy valley 
could be put would be to make it serve the purposes pro- 
posed by the city of San Francisco. 
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Construction Work in Madison Square 
Garden for an Automobile 


Exhibition 


Madison Square Garden in New York City, has been 
for many years the place of holding those exhibitions 


Horse 


the Dog Show, the Sportsmen’s Exhibition and the var- 


requiring a large “floor area, such as the Show, 


automobile shows. 


hOUS 


The building has been so long 
ised that its seating capacity and decorations are much 
the worse for wear. These conditions, with the frequent 
need for providing additional floor space, have made it 
customary to decorate and furnish the auditorium espec- 
tally for each show, 

This work has to be done in the shortest possible time 
work 


The accompanying photo- 


methods have Deen developed for doing the 


and 


‘ho are worthy of record. 


raphs show the process of transformation of the audi- 
for the Automobile Show of 1912. 
furnished to us through the courtesy 

M. L. Downs, Secretary of the National Automobile 
Show Committee at New York City, and W. W. Knowles, 
Consulting Architect for the New York Annual Automo- 
bile Show. 


to prepare it 


have been 


The method of overcoming the limitations of the Gar- 
den with respect to space aVailable for exhibits was by 
building out 
Ihe ry. The 
Was made of structural steel: 
wood, A 


is the limited 


and 
extensions 


temporary extensions to the balcony 


va 


skeleton framework for these 
stairs, 
Interest to 
for the work. 
The Show opened at 8 p.m. Saturday and preparatory 


operations started at the 


the floors, railings, 


etc.. were of feature which adds 


the problem time available 
Thurs- 
The plan of the work is to first get all 


Garden on the second 
day preceding. 
‘the steel erected and, as soon as this is finished, to start 
putting in the floors of the extensions. The decorations, 
consisting largely of burlap, bunting, and compo-board 
paneling, all fireproofed, are started as soon as the floor 
Is In place. 

In Fie. 1 are work at 
The first 1911, illustrates 
the condition of the main floor and balconies at the be- 
ginning of the job. In the Dec. 30, the 
to a point where the strue- 
tural-steel framework is nearly complete. 


shown views of the various 


stages. view, taken Dee. 28, 


second view, 
operations have progressed 
The laying 
of the joists for the floor extensions is depicted in the 
third view, Jan. 1, 1912, 


these extensions are shown practically completed. 


and, in the next one, Jan. 2, 
The 
finished appearance, after the decorations are hung, is 
shown in the fifth view, Jan. 4. The last view, Jan. 6, 
shows the exhibits in place, preliminary to the opening 
of the show. 

The total expense in preparing the auditorium for this 
exhibition in the The 
erection of the steel, about 200 tons, cost about $10,000. 
The floor extensions required DOO M ft. 
and 


Was neighborhood ot SSO.000, 


bm. of lumber 
The expense of the decorations was 
$40,000, of which S7000 were paid for the big centér 
Canopy 


cost S20.000, 


alone. The running expenses of the Show itself 
about $10,000.) The fact that much of the construc- 
tion work was done on overtime, and that everything 


were 


was sacrificed for speed, accounts for the high costs. 
Several years ago the Automobile Show required only 

small extensions of the galleries and wood framing was 

used: but the city’s building code requires the use of 


LING 
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steel framework for the present larger extensions and in- 
creased girder spans. This work was done for the 1912 
Show by the Grant & Ruhling Co., of New York City, 
on a contract basis, the steel being furnished by them. 
The first Automobile Show for which this system of 
structural used, was held several 
years ago and this company (under another name) sup- 
plied the steel and did the erecting. By marking the 
pleces and saving them from year to year, the expense 
of cutting and fitting has been reduced to a minimum 
and the erection process expedited. 


steel extensions was 


As a result of these 
economies, the same company has secured the contract 
for this steel framing each year. Their scheme of 
rying out the erection is worth brief description. 
The steel is brought to the Garden 
trucks. At S a.m. the doors are opened and the rush 


car 
entrances on 
begins. The trucks are unloaded and the various pieces 
placed around the sides of the arena, as near as possible 
to where they are to go up. Two hoisting engines are 
rigged up in the center of the arena and hoisting blocks 
are swung from the roof Under the direction 
of a general foreman and four gang foremen, two gangs 


m= 


trusses. 


start from each end of the transverse axis of the Garden 
and work around the sides toward the ends of the longi- 
tudinal axis; 40 men are used in this work. This plan 
has been found to be the most economical, considering 
both time and cost. Working continuously day and 
night, it has been found possible to finish the steel erec- 
tion in about 45 to 50 hrs. 

As shown in Fig. 2, the column footings consist of 
[-beam grillages, encased in concrete, which are sunk in 
the earth permanently, with their top faces slightly below 
the level of the main floor (some of the grillages are be- 
low the basement floor level). 
s-in. 32-lb Bethlehem I-beams. 
ft. 2 in. and for this span and the others 
of nearly equal length 24-in. 100-lb. I-beams are used. 
The shorter longitudinal spans of 30 ft. or less are 
bridged with 24-in, 80-Ib., and 20-in. 65-lb. I-beams. The 
Inner and outer row of columns, spaced a maximum of 
14 ft.. are cross-braced by pairs of 5x3x1%-in. angles. This 
steel framework is designed for a 


The main columns are 
The longest girder span 


measures 38 


maximum combined 


live and dead load of 125 |b. per sq.ft. 
FLOORING 


The floors, rails and other woodwork were put in by 
the Ellison Construction Co., of New York City. Im- 
mediately on the completion of the steel work a gang of 
150 carpenters began work on the floors. Joists of 3x12- 
in. timber on 16-in. centers were first put in, extending 
from the passageway out to a point 9 ft. 4 in. beyond 
the outside girder, and on these a floor of 3-in. planking 
was laid. The time required for putting in the flooring 
and other woodwork was about two days, working, as with 
the steel erection, continuously day and night. 


DECORATIONS AND OTHER EQUIPMENT 


The decorations were designed for uniformity and 
convenience as well as appearance. The name placards 
were all of one style and the lettering the same on all. 
Exhibit spaces were marked by corner posts with illum- 
inated signs all on the same pattern. Hollow cast-iron 
forms, harmonizing with the other decorations, were 
placed around the columns. <A better idea of the deco- 
rative effects can be obtained from the last two views in 
Fig. 1, than can be given by mere description. 
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Two freight-elevators were erected (and later removed) 
hy the A. B. See Co., of New York City, for temporary 
use only, in hoisting the exhibits up to the extensions and 


down again. These elevators each had a capacity of S006 


Ih. and were each equipped with safety clutch and ciec- 


tric control. They were driven by 220-volt compound 


direct-current myotors. The erection of the two eleva- 


/ 
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TypicAL SECTIONAL ELEVATION OF ONE 
SIDE OF MADISON SQUARE GARDEN SHOWING 
THE STEEL FRAMEWORK FOR EXTENSIONS 


hig: 2. 


tors Was carried on simultaneously; 12 men did the work 


in about 36 hours. Work on the elevators was started as 


soon as the steel frame was completed. 


It is of interest to record that the work of stripping 
the Garden, after the Show, is compressed into a period 


of less than 24 hrs. There is more or less rapid action 
preparatory work, but the dismantling 
process represents the superlative, in the line of quick 


work. 


visible in the 


3 

Contracts Antedating the Establishment of Public-Utility 
regulation cannot stand in the face of the 
a commission under the constitution 
act, according to a 


present powers of 
and the public utilities 
tailroad Commission of 
California, now clothed with all usual powers for the regula- 
tion of public utilities of the state. 
city of Palo Alto against the 
$1.50 per 


decision of the 


The case is that of the 
Palo Alto Gas Co. A rate of 
1000 cu.ft. of manufactured gas was compiained of 
unreasonable. 
Pacific Gas & 


as being 


from the 


This gas, it appears, was purchased 
Electric Co. at a price equal to 50% 
of the gross income from its sale under a contract 
1905 for a term of 10 years. 
distributor only. 


made in 
The local gas company acts as 
made 23 miles from the city 
and other communities along the line are served by the same 
pipe line. As a result of investigations and hearings, the 
commission found that the cost of manufacture, transmission 
and distribution, including 8% on the value of used and use- 
ful property, was $1.19 per 1000 cu.ft. In declaring the con- 
tract by which gas was purchased void, where in conflict with 
the findings of the commission, the report that, 
unless the action they take in this ease is possible, any utility 
with third parties for the sale of 
nullify the police powers of the state 
regulate its public utilities. 

In fixing the rate for this service the commission holds that 
it should be at 


classes of 


The gas is 


notes 


into contract 
its commodity would 
to supervise and 


by entering 


least the average which is earned by other 
business of the same degree of risk in that com- 
The commission announces that 1t must be liberal, 
lest too strict a policy should turn capital into other fields, 
while California needs development of its utilities. At the 
sume time, it warns all that great care must be taken not to 
permit the inflation of property values especially with regard 


to “going concern.” 


munity 
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Steel in Mine Construction* 
By Cart Scuo.zt 


Up to a comparatively short time ago, wood was used en- 
tirely for the construction of coal tipples, head frames and 
buildings on the surface; the metal used was for the 
screens, Which were of simple design and usually only pro- 
vided for one separation. Wooden tipples are no longer built 
except for country mines, and steel and 
crete are used almost exclusively for the surface plants. 


only 


very small con- 


STEEL FOR COAL TIPPLES 
The tipples were imitations of the 
structures, and were much too heavy. 


channel columns, 


earlier steel wooden 
Usually 12-in. double 
laced, were used to take the 
place of 12-in. square timbers, and this made the cost so high 
as to prevent extensive adoption of steel. With modern en- 
gineering, however, a designed steel tipple is no 
more expensive than a wooden tipple of equal strength, and 
has sO many advantages that there can be no 
the advisability of the use of steel. 
risk alone is of much 


elaborately 


properly 


question of 
The elimination of fire 
importance. Steel tipples furnish the 
advantage of placing the supports some distance away frum 
the shaft, and the A-frame type is extensively used. With a 
tipple of this design the wear of the shaft lining does not 
affect the structure, because the supports are some distance 
from the side of the shaft, and caving would not affect the 
supporting foundations. For fireproof shafts, the three-leg 
tipple can be used advantageously and at a minimum cost. 
Within the last two years the writer developed two 
mines, each of which 
years. 


new 
will have a life of approximately ten 
One was a shaft mine and was equipped with a steel 
tower, with bolted connections, so that after extraction of the 
coal it can be taken down and removed to another location. 
The second mine was a slope, and a timber tipple was erected, 
since this is expected to be the last slope mine which the 
company will develop, and there would be no further use for 
the bents. But 13 months after this mine 
the tipple was destroyed by fire, and the resultant 
would have paid for the steel construction even though it 
would have been wasted entirely after the extraction of the 
coal at this locality. 


began operation 


losses 


STEEL IN SHAFT LINING 


Fireproofing of shafts is regarded as important for safety, 
and many state laws require such construction. In large and 
important mines a permanent Shaft lining is desirable on ac- 
count of the elimination of interference in operation due to 
repairs. Steel frames similar in design to wooden sets for 
two- and three-compartment shafts have been installed with 
steel sheeting as lagging. This construction, however, is 
very expensive. A modified design of a steel shaft lining has 
been designed by the author and installed at shaft No. 1 of 
the Consolidated Indiana Coal Co., Dallas, Iowa. In this 
design the principal members are placed vertically, instead 
of horizontally, as in the use of timber. Eight I-beams are 
used; four near the outside corners of the cages; two in the 
center of the cages, to which the buntings are fastened, and 
two on the sides, to which the outside guides are fastened; 
this makes a shaft of elliptical shape. The height of the 
I-beams ultimately forms the thickness of the concrete lining. 

In sinking, the I-beams are fastened together on the 
side at intervals of 5 ft., with curved angle irons bolt«d to 
the flanges, and thin lumber lagging is used to prevent the 
caving of material. When the bottom of the shaft is reached, 
the concrete is put in from the bottom to the top by clamping 
short form panels to the inside flanges of the I-beams. 
These inside forms are made from 8 to 5 ft. high.. Ordinarils 
two sets are sufficient to allow of continuous concreting, and 
are used alternately. In the Dallas shaft this wall is 7 in 
thick, and the outside lagging was left in place, with open- 
ings at intervals to permit the concrete to tie firmly into the 
rock surrounding the steel frame. 

The advantage of this steel and concrete combination is 
that the steel can be put in with very little expense and 
without requiring skilled labor. Sections are bolted together 
with splice plates. Each section is made self-supporting by 
having a brace riveted to the outside of the 
rests in the 


out- 


I-beam, which 
rock or is supported by a shore or prop safely 
embedded in the shaft wall. By this means not much atten- 
tion need be given to the plumbing of the shaft as it goes 
down, because the steel frames can be shifted to the proper 
position when the concrete is to be placed. The old method 
of putting in concrete shafts by the use of wooden 


forms is 


*Abstract of a paper read at the Mining Conference, at 
the University of Illinois, Urbana, Ill., May 9, 10, 1918. 


+President, Coal Valley Coal Co., Chicago. 
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complicated and requires much skilled labor and involves 
delay, because the forms must be very carefully set before 
the concrete is poured in order to have the required align- 
ment for guides and buntings. 

In the Dallas shaft the vertical I-beams were made in 15- 
ft. sections, and in soft material a blind ring (slightly large 
than the completed shaft) was used to permit lagging down 
to the very bottom of the excavation. Whenever the proper 
depth was reached and a permanent steel frame was installed 
the temporary rings were removed and the lagging adjusted 
itself to the permanent bolts. The weight of material in this 
construction, including 45-lb. steel rails for guides and %4-in. 
reinforcement rods 6 in. apart, is about 165 Ib. per foot of 
shaft, and is less costly than the amount of lumber required 
for the same strength. 


STEEL IN MINE WORKINGS 


In the mine workings proper much steel is used for vari- 
ous purposes. With the increased weight of cars and motive 
power the important entries are now laid with 50- and 60-1b. 


steel rails, in stone ballast. Steel ties are becoming quite 
popular. At first thought the expense seems prohibitive, con- 


sidering that a steel tie for 36-in. gage costs about 35c., 
against a wooden tie costing about 7e. or 8c. But the saving 
in wages and the reduced number of ties required makes the 
steel tie more economical under certain conditions. Where 
the mine bottom is hard, steel ties can be spaced from 4 to 6 
ft. apart, enabling the base of the rail to rest on the floor 
and thus carry the load. The ties principally prevent the 
spreading of the track. The reduction in height required is 
of importance in low seams, and the ability to use steel ties 
over and over again with very little cost for recovery makes 
the steel ties economical. 

Steel I-beams have been used for many years around shaft 
bottoms and on partings where wide entries have to be main- 
tained. The use of specially made steel props and crossbars 
is of more recent adoption. Special H-beam sections have 
been made and found to be economical under certain condi- 
tions. The greater strength of steel results in the use of 
smaller sizes, which require less excavation for the same fin- 
ished clearance, and the saving of wages in bolting these sets 
together, as compared with the costly preparation of timber, 
brings down the first high cost of the steel frames. The 
rapidly increasing cost of timber and the damaging effect of 
mine air, which results in dry rot, warrants the investigation 
of these frames in many localities. 


" 
ve 


Concrete in Mine Construction * 
By A. F. ALLARDt 


Within the last few years many important advances have 
been made at the modern coal plant in the use of concrete 
for buildings, shaft lining, walls and construction inside of 
the mine. 

The growing scarcity and steadily increasing cost of large 
size timbers for inside mine construction makes concrete a 
welcome substitute, not only for new work, but for the re- 
newal of wooden structures. The stability, permanence and 
fireproof qualities amply compensate for the increased first 
cost. 

CONCRETE LINING FOR SHAFTS 

The adaptability of concrete for this class of work is well 
recognized, judging by the large number eof concrete shafts 
now being constructed. In fact, we have hoisting and ventil- 
ating shafts complete from top to bottom without a piece of 
timber; the lining walls, cross-buntons, and division wall of 
the air compartment are of concrete, while the guides and 
stairways are of steel. The method of sinking mine shafts 
through soft and water-bearing strata by means of the con- 
crete caisson with a steel cutting edge or shoe has come 
into extensive use. By reason of its weight, penetration to 
great depth is possible, rapid progress is made in sinking, 
the flow of water met with is reduced, and a great saving in 
cost of labor and material is obtained by the omission of 
timber curbing. 

The cost per vertical foot of a completed concrete-lined 
shaft is about 33° more than that of the wooden structure. 
This is the first cost only, for after a few years time the re- 
newal of timbers would be necessary in the latter. 

There are numerous designs for concrete shafts, including 
rectangular, circular, elliptical, and straight sides with cir- 
cular end walls. The last is a very economical section, 
utilizing the end spaces for pipeways or stairways and re- 





*Abstract of a paper read at the Mining Conference held 
at the University of Tllinois on May 10 in connection with 
the dedication of the Mining Laboratory. 


*Chief Engineer, Bunsen Coal Co., Danville, Il. 
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ducing to a minimum the excavation and concrete yardage. 
The circular end walls have great strength to resist the 
strata and water pressures, forming a continuous concrets 
arch from top to bottom; the side wall pressures are taken 
care of by the thickness of the concrete lining, depending 
upon the nature and depth of strata penetrated. Generally a 
self-sustaining material, such as rock, slate or good shale, 
requires a wall 6 to 9 in. thick, which is sufficient for the 
anchorage of the buntons. A heavy fire-clay or wet-sand 
seam would require a much thicker wall. 

In the Western iron and coal districts, a number of rein- 
forced-concrete shafts have been sunk through quicksand in 
water-bearing ground by means of the pneumatic caisson or 


compressed-air system. This has proved effective in obtain- 
ing dry shaft walls and in making a water-tight joint when 
the concrete caisson reaches the bed rock. Air pressure is 


maintained until the conerete has set. 
SHAFT BOTTOMS OF CONCRETE 

The construction of shaft-bottom landings of plain and 
reinforced concrete includes the single- or double-track en- 
try, providing storage room for loaded cars, space for empty- 
ear lift back of the shaft, and room for empty-car stor- 
age track, together with the necessary chutes. For this 
work, I have used three different designs in concrete con- 
struction for supporting side walls and mine roof which 
have to bear excessive loads and sustain the crushing effect 
induced by the displacement of the roof strata. 

The first is the rectangular section supporting I-beams 
on concrete side walls and covering with reinforced-concrete 
slabs, 3 to 4 in. thick. The depth of beam is usually 6 or 
8 in. for single-track span and 12 to 18 in. for double-track, 
the size and weight of beams selected depending upon the 
nature and condition of the roof. I have placed the beams on 
4-ft. centers, covered with slabs 2 ft. wide. The second de- 
sign is the poured concrete arch with concrete side walls. 
The third design is the concrete-block arch, composed of 
plain concrete blocks previously molded in steel forms with 
joints cut on true radial lines. The blocks are laid up in 
the arch crown from each side wall, with cemented joints, 
and are supported on a light frame template until the key 
piece is placed, and one section of the ring is completed. 
Provision is made in molding to provide blocks of different 
lengths for breaking joints on the alternate courses. Blocks 
6 in. thick for single and 8 in. for double-track spans and 
about 18 in. long make a convenient size for the men to 


handle. This method of arch construction is considerably 
cheaper than the solid poured section, for it eliminates the 
cost of expensive forms and time necessary for the trans- 


porting and placing of the wet mixture. The rectangular 
section is convenient at the back of the shaft where it is 
necessary to provide clearance room for empty-car lift and 
where going up into the roof with an arch of large span 
would prove expensive. 

The poured arch section is generally adopted for a dis- 
tance of 10 to 15 ft. on each side of the shaft, the work con- 
necting into and supporting the shaft walls. The continua- 
tion of arch with concrete-block construction for the main 
landing and empty runarounds, makes an ideal and fireproof 
shaft bottom. 


°° 
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The Operation of the Chicago Elevated Railways as on: 
complete system, with through routes and through trains, 


being demanded by the city as a means of increasing the 
traffic capacity and relieving the very serious congestion of 
the terminal loop. The four original companies have been 


consolidated and are controlled by a single company with o1 
set of officers, but they are still operated as distinct ur 
Separate fares are charged and there are no transfers, so th: 
passengers having to use two of the connecting lines have 
to pay two fares. The trains of the four lines enter the 
terminal loop at different points, and each train passes en- 
tirely around the loop, leaving it at the same point at which 
it entered. The number of trains is so great during the busy 
hours, and the delays at the stations and junctions are so 
numerous, that the speed is extremely slow, thus cutting 
down the average speed between outlying stations and points 
on the loop. It has long been urged that the use of the loop 
as a universal terminal should be abandoned, through trains 
being run between the north and south sections of the city, 
while trains entering from each of the two west-side lines 
could pass around a portion of the loop and depart over the 
other line. A few structural changes would be necessary to 
change the present track connections, and as two of the lines 
run on the left-hand system their car equipment would re- 
quire some changes to adapt it to right-hand running The 
railway company, however, seems disinclined to make the 
changes in operation unless the city grants certain conces- 


sions, 


app narenere lit a aria 


nee 

















































































x 


116s 


ENGINEERING 


NEWS Vol. 69, No. 23 


Direct-Lift Drawbridges without Cables 


Ss y VOPSIS The lira article S following de S( ribe diffe r- 
ent designs for a new type of drawhbridge in which the 
span is raised vertically but without the aid of cables 
euler Tor Lhe Op ral ine syste li oor tlie counte rite igh 


SUS- 


le Nii, 1 he yperation 1s hy rack-and-pinton GCeartig, anid 


flit ecounte rile igh Is are carried hy lé ver syste Wis, altar li¢é ad 
lo the 


lift span and pivoted over the towers. Sone 


bridge \ of th is ype are alre ady unde ‘ construc lion, and 
bane ; — : } 
Ahie arlic LVN de N\¢ rile S2U ral modifications oT lhe qe Herat 
destqn., adapted lo Hie? / Varying CONCGILLONS. 


2 
°° 


Within the 


drawbridge has been 


vertical-lift 
favor, and a 


the 
with 


past few years type of 


regarded some 


number of bridges of this tvpe (large and small) have 


THE Dire 
THE ARKAN- 
sas River Bripge, Near PINE BLUFF 

ARK, 


MACHINERY OF 
(STRAUSS SYSTEM) OF 


Rig. Ll. OPERATING 
Larr SPAN 


heen built for both railway and highway purposes. Up 
to the present time all these bridges have been operated 
hy cables and winding drums, the moving span being 
balanced by counterweights suspended from other cables. 
All these cables pass over sheaves on the top of high 
towers erected on the piers or abutments of the lift span, 
and between which the span moves. There are certain ob- 


jections, however, urged against the cable system of 
operation, such as the possibility of breakage, the cost 
and trouble of renewing the cables, the adjustment for 
stretching, and the general care of the cables and sheaves. 
To avoid these objections, a direct-lift tvpe of bridge 
has been designed, in which the operation is effected by 
pinions engaging with’ vertical racks on the tower posts, 
while the counterweights are carried by lever systems. 
Lift bridges of this type have been invented and patented 
Ivy J. BS. 


Strauss, engineer, of Chicago, and the Strauss 
Bascule Bridge Co, already has contracts for the design 
of some of these structures. The general type is capable 
conditions. 

Among the fact that the 


support of the lift span at points between its ends re- 


of various modifications to meet special 
the advantages claimed. ts 
duces the dead-load stresses and permits erecting the 
span in the open position when necessary without the 
use of falsework. This would avoid the trouble of build- 
ing the span at a distance from the site and then float- 
ing it into position, or handling it in similar ways. In 
such case, the hanger points may be used as points of 
support from which the trusses are built out as canti- 


levers until they meet and are connected at the center. 


OPERATING MACHINERY 


The bridge is operated by spur pinions on the lift span 
which gear With vertical racks on the tower posts. The 
racks May be on the inside or outside face of the Post, 
Fig. J 
shows the arrangement of the machinery on the Arkansas 
River bridge, the 


according to the detail requirements in each case. 


racks in this case being on the outer 
sides of the posts. The 25-hp. motor drives a cross-shaft 


A, on which are mounted three bevel Two of 


these are bevel pinions, 2, B, driving short individual 
countershafts C, C. 


gears. 


These carry spur pinions which 
drive the operating shafts ), ), on which latter are the 
rack pinions. The third bevel gear on the cross-shaft en- 
gages with the pinion of a vertical shaft (on the center 
line of the bridge) having a capstan head, for operating 
the bridge by hand. The motor and gears are in dupli- 
cate at each end of the bridge, and to insure uniform 
action two of the countershafts are connected by a 


longitudinal equalizing shaft. On this last is a motor- 


driven emergency brake, which will check the motion in 
case of any accident to the counterweight system. 


In this bridge, the 245-ft. lift span will weigh about 
500 tons, and can be raised or lowered by the machinery 


DOTTED LINES SHOW 
BRIDGE IN OPEN POSITION 





Half Elevation 


EnG NEews 


roR Direer- 
(STRAUSS SYSTEM ) 


Fig, 2. COUNTERWEIGHT SYSTEM 
Lirt DrawBripGEe 


in about one minute, or 50 minutes. 


The ratio of the gearing 


by hand in about 
is as follows: 


Pitch diam. Width of face 
Yo. of teeth in. Pitch in. 
Motor pinion 18 15.14 3} d.p. 3} 
Cross-shaft gear 126 36.00 33 d.p. 
Cross-shaft bevel pinions. . 20 10.00 2 dp. 
Countershaft bevel gear.... 60 30.00 2 dp. 
Countershaft pinions...... 15 8.36 in. 
Operating shaft spur gear 52 29 in. 
Operating pinion. . 15 MA 2} in 
Operating rack.... 240 2} in 
Bevel pinion on hand shaft. 16 12.7% 23 in 
Bevel gear on cross shaft.. 24 19 23 in. 


a ew 
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COUNTERWEIGHT SYSTEM 


While the operation of the bridge by rack and piniot 
is extremely simple, the counterbalancing of the spa: 
in all positions is, at first sight, more involved. The ar 
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rangement of the counterweight system is shown in Fig. 
2, Upon the tower or bent, is carried a recking counter- 
weight truss ABC, supported by the trunnion pin D at 
the top of the tower. The rear end of the truss is at- 
tached to the lower part of the counterweight, “7, while 
the forward end is attached to a vertical hanger I’. The 
lower end of the hanger is attached to the bridge span at 
(/, and its upper end is attached to a link //-/, whose 
rear end is attached to the upper part of the counter- 
weight #. Part of the weight of the link is carried by 
a vertical strut A’, pivoted to the link and to the trun- 
nion pin of the truss at D. 

Thus the counterweight, truss, hanger and link form 
a jointed frame, which is so proportioned as to meet the 
(1) That 
for all positions of the lift span the sum of the moments 
of all the forces about point PD (the trunnion at the 
head of the tower) must equal zero; (2) the moment 


requirements for perfect balance as follows: 


DOTTED LINES INDICATE 
BRIDGE IN FULLY OPEN 
Concrete a ee 
<Crtaruaaaaihe’ — 
>< vITerwelgr 
Counterweighi \ 


/ Be l Sas \° 
-Upper Counterweight Pin 
, 2 Y 











Hanger 
= Pe 
Irunrion 3 
Lower |.--" 
Hanger 

Pin 





Elevation 
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span of the bridge) is represented by a combined rail 


way and highway bridge over the Arkansas River near 
Pine Bluff, Ark. This bridge will carry a steam rail 
way and electric railway (on one track), with two road 
Ways and two sidewalks, outside of the trusses. It will 
have six through-truss spans of 245 ft. and an end span 
of 140 ft., besides long trestle approaches. As built, 
the first 245-ft. span will be a lift span on the Strauss 
system, with towers carried by the piers and the end 
panels of the adjacent spans. The lifted weight will 
be 500 tons. The maximum lift is 50 ft., giving a clear 
headway of about 60 ft. above high water. 

Should the channel shift from its present location, the 
towers and the operating and counterweight mechanism 
can readily be moved to any one of the other spans. To 
provide for such a change, the towers are so made that 
they can be disconnected at the top chords and moved 
along these chords which would serve as a track. To fa- 
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Fic. 3. Direct-Lirr SPAN oF COMBINED RAILWAY AND HiGHWAY BRIDGE OVER THE FRASER RIVER: GRAND 
TruNK Pactric Ry. 


(Strauss Bascule Bridge Co., Designer, 


of the counterweight about the point A (at the counter- 
weight end of the rocking truss) must be equal and 
opposite to the combined moments of the lift span, hanger 
and link about the point C (at the bridge end of the 
rocking truss). With this system the bridge is balanced 
in all positions, and the main trunnion reaction on the 
post of the tower or bent is constant and always verti- 
cal. 

This type of bridge lends itself especially to cases where 
i fixed span has to be converted to a draw span. These 
cases may arise from the development of navigation on 
‘i stream crossed by a fixed bridge, or by the shifting 
ef the navigable channel from the original draw span 
to one of the fixed spans (as sometimes occurs). 


ARKANSAS River BripdGe 


The second case (or the possible necessity of shift- 
ing the draw span from its original location to another 








Canadian Bridge Co., Contractor.) 


cilitate this also, the counterweights are made in blocks 
of such size as to be handled by one man, so that they 
can be-removed and replaced readily when it is neces- 
sary to shift the towers. That such a movement is not 
improbable is shown in an article on drawbridges by C 
K. Smith, in our issue of Jan. 23, 1913. This referred to 
two other bridges over the Arkansas River in which pro- 
vision is made for the shifting of the navigable channel, 
and the article referred also to the advantages of the 
vertical-lift tvpe of drawbridge under such conditions. 
The Roemheld Construction Co., Chicago, has the con- 
tract for the Pine Bluff bridge. 
STEILACOOM CREEK BRrRIDGI 

This direct-lift bridge is to be built te carry the 
Northern Pacific Ry. over Steilacoom Creek, near Ta- 
coma, Wash. It will be a double-track riveted pony- 
truss lift span of 96 ft., with trestle appreaches. An un- 
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usual feature in this case is that the towers are con- 


nected by overhead struts, for the reason that they are 


carried only 1yy the cannot he braced from 


piers and 


the trestle. The lift in this case is about 43 ft. 6 in., 


rea clear headway of 50 rt: with the bridge raised, 


The lifted weight will be 155 The American Bridve 


tons. 
(oO. has the contract for this bridge 
BRipGe 


Fraser RIVER 


For the channel span of the combined railway and 
highway bridge to be built by the Grand Trank Pacific 
C., “the 
Strauss direct-lift system has been adopted. This [ft 
Fig. will be a 100-ft. riveted through- 


truss span, with towers supported on 


Ry. over the Fraser River near Fort George, Bb. 


<pan, shown In 
the piers and ad- 
It will carry a single track line and 

The weight of 


tons. Its lift 
a clear headway of 50 ft. when raised. 
The Bridge Co. the contract for the 
superstructure of this bridge. A duplicate of this struc- 
built over the Nechako River for the same 


jacent fixed spans. 
12-ft. 


200 


(Wo 


roadways. this Span will be 


about about 40° ft.. 


will be giving 


Canadian has 
ture will be 
railway. 


Proposed Moprerep DestaGns 


Several designs have been prepared to adapt this type 
of bridge to meet special conditions. One of these pro- 
vides for a much greater lift than those mentioned above, 
and is a design for a double-deck (street and elevated 
the Chicago River at Lake St. 
104 ft.. giving a clear headway 
the bridge raised. This, together with 
carried, would necessitate heavier 


railway ) bridge 
The lift would be 
of 120 it. 


the great 


over 
about 
with 
weleht to he 
each of these is designed as a 


towers, and 


four-post 
braced tower on cylinder piers. The span would be 244 
ft. « toc of piers (200-ft. channel) and the weight of 
* 


lift span about 930 tons. Another design for this bridge 


| 


provides for its operation from one tower only, the span 
leneth being 2 


Is ft. and the lifting or hanger attachment 
near the center of the 


660 


heme span. This would weigh 


about tons. 

In another design, proposed for the 12th St. bridge 
over the Chicago River, the counterweight trusses form 
part of a suspension system, from which the live load 1s 
earried. The connections at the hangers would permit 
their movement without disengagement from the suspen- 
sion truss. This design is said to be specially adapted for 
bridges of ornamental character. 

In bridges with the floor high above water level, vel 
not sufficiently high for navigation, the counterweight 
may be beneath the level of the lift 
The same arrangement may be applied also for 
where limited and the lift is 
In this latter case, the counterweight system is ar- 


system mounted 
span, 
canal 


bridges, space Is 


small. 
ranged to be mounted in masonry pits below the ground, 
with the counterweight trusses placed at right angles to 
the line of the bridge. For such bridges, stairs mav be 
erected on the abutments to provide for foot traffic -while 
the span is raised, 
Finally, for short plate-girder lift) spans, a design 
has been made which dispenses with towers, each trun- 
nion being mounted on a single post, braced from the 
pier. In this design, the hanger attachment is 
at the bottom flange of the girders. 


made 
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A Vertical-Lift Drawbridge without 
Cables 


The vertical-lift) type of drawbridge has received 
considerable amount of attention within recent vears, a 
noted Ina preceding article, but while the existing bridge, 
are operated hy meas of cables, we describe herewith thre 
design of a vertical-lift: bridge which is supported) and 
operated Without cables or chains. This type of bridge Is 
sald to be particularly adapted to amd economical in 
cases Where the height of travel or lift) is not great. 
although it can be applied where the lift is as high as 
Lo) Tt. The design described below Was developed by thre 
Strobel Steel Construction Co., of Chicago, which controls 
patents covering the general design and specitic details. 
and we are indebted to the cugineers of the cotapany for 
Information, as well as for drawings showing different 
applications of the design. One bridge of this type ts 
already under contract. 

The principle of the design consists in suspending the 
lift span from pivoted and counterweighted lifting trusses 
Which move on trunnions supported by towers at the end 
of the span. On the vertical posts of the towers are 
racks engaging with operating pinions on the lift) span. 
This general type of construction is shown in Fig. 1, in 
Which four-post towers support the lifting trusses 1-2, 
having one end pivoted to the lift-span and the other 
end provided with a counterweight. In order to provide 
for the radial movement of the lever arm attached to the 
bridge, the are fitted with rollers 
and have a horizontal travel on a track evirder at the top 
of the tower, so that the point of attachment B will 
travel in a vertical path. 


trunnion-bearings € 


With the bridge lowered, the 
trunnion of the lifting truss is at the forward end of its 
track. As the bridge rises the trunnion rolls backward. 
reaching the limit. of 


its travel when the bridge Is al 
mid-height ; 


ws the bridge continues to rise, the trunnion 
rolis forward again, reaching the limit of its travel when 
the bridge ix lifted to its extreme position, 

One end ot the lift span Is guided both longitudinally 
and laterally, while the Opposite gna is guided only late 
Th 
mounted on the lift span, and has 
bevel-gear connections to a longitudinal shaft which cat 
ries the operation pinions. 

In Fig. 2, 


for cases where an existing fixed span must be converted 


ally, thus providing for expansion of the span. 
operating mechanism ts 


this vertical-lift system is shown as adapted 


into a movable span in order to provide for navigation 
and where the adjacent Spans must not be loaded by th 
lifting apparatus, but the weight must be carried direct!) 
by the piers. This is effected by carrying the lifting 
A-2 on a vertical bent C 
to the adjacent span. In 


truss on each plier, and brace: 


long! 
tudinal movement of the trunnions is practicable and 
the trunnions are carried in fixed bearings at J) on to! 
of the posts. 


this case, however, no 


The necessary longitudinal travel to com 
pensate for the radial movement of the lever arm is pr 
vided, therefore, at the point of attachment of the arn 
(or lifting truss) to the lift span. At this point an add 
tional member / is built upon the bridge truss, and ca 
ries beneath it a track plate /’, against which bears t! 
roller G at the end of the lifting truss. The operati 
will be understood readily from the dotted lines, whi 
show the curved path of the rollers and the vertical pat 
of the bridge. 








June 5, 1915 


In the designs shown in Figs. 1 and 2, the lifting ap- 
paratus is provided at both ends of the bridge. A modi- 
fied design in which the bridge Is operated entirely from 


one end is shown in Fig. 3. In this design, also, the oper- 
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An alternative arrangement proposed is to put the 
trunnion bearing of the lifting truss at # and to attach 
this truss to the bottom chord of the lift span, while the 
controlling strut would be pivoted to the head of the 
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VERTICAL-LIFT 
WITHOUT CABLES 


DESIGN 


OF 


(Strobel Steel Construction Co., Chicago.) 


carried the tower instead of 


In this case, the bridge in moving 


aiing machinery ts upon 
upon the bridge. 
vertically has a longitudinal and horizontal movement, 
swinging in a vertical are due to the radial movement 
of the arm of the lifting truss. This truss A-B has a 
fixed trunnion on the head of the tower at C, and a pin 
attachment to the lift span at B. To hold the span in 
a horizontal position while moving, the end of the bot- 
tom chord of the span is attached to the controlling strut 
D)-F, the rear end of which is pivoted to the tower. Thus, 
as the lifting truss rises, the bridge is suspended from 


the pin B at the end of the top chord and supported 








ARRANGEMENT FOR OPER- 
FROM ONE END (Srro- 


SYSTEM ) 


VertricaAL-Lier 


Fic. 3. 
\ BripGe 
BEL 


ATING 


longitudinally by the pin D) at the end of the bottom 
chord, 

The operating mechanism is different from that of the 
other designs. It is carried on the counterweighted or 
tail end of the lifting truss, at A, and serves as a part 
of the counterweight instead of adding to the weight to 
be lifted. The pinion engages with a rack on a vertical 
operating strut #’, which is pivoted to the rear post of the 
tower, 
the 


As the bridge rises, the pinion rides downward on 
rack, the strut to accommodate 
the curved path of travel of the pinion, as shown. 


swinging outward 


DRAW BRIDGE 


Fic. 2. Vertricat-Lirr ARRANGEMENT 
(STROBEL SYSTEM) AS ADAPTED FOR 
CONVERTING A FIXED-SPAN TO A 


Draw-Span 


tower and the top chord of the lift span. In other words, 
the positions of the lifting truss and controlling strut in 
Fig. to 
place the controlling strut by a second lifting truss, which 


3 would be reversed. A second alternative is re- 
would be somewhat similar to the arrangement employed 


for the Frederick Bridge at Dresden, Germany. 


A LoneirupiINAL-MOvEMENT DRAWBRIDCE 


The temporary removal of a_ fixed (to provide 
for infrequent navigation) by a derrick car which raises 
the bridge and runs it back longitudinally, is familiar to 
engineers, and was noted in our issue of Jan. 23, 1913. 


span 


It is not generally known that designs were made some 
time ago fer the regular operation ota drawspan in this 
way, the part of the derrick car being taken by counter- 
weighted lifting trusses carried by trunnion bearings on 
the the 
By rocking the trusses on their trunnions 
the bridge would be raised clear of the abutments, and thi 


a tower traveling on tracks outside of line of 


bridge girders. 


towers would then be run back sufficiently to carry the 
Invented 
and patented by Mr. Strobel. and is worth mention liere, 


bridge clear of the opening. This design was 
although the design has not been carried into practice. 


7 
* 


ee 

The West Virginia Public-Utility Law which goes into 
effect soon provides for four commissioners, each with an 
eight-year term of service and a salary of $6000 The com- 
mission is given jurisdiction over the usual common ¢arriers, 
over gas and electric companies, telegraph and telephone com- 
panies, and over municipalities furnishing gas or electricity 
The jurisdiction is specifically extended over car companies, 
toll bridges and ferries, hydroelectric generating and trans- 


mitting companies, water companies, and persons, associations, 


corporations, or agencies employed in the several businesses 


noted. The commission also has to perform duties in con- 
nection with any workmen's compensation law which may be 
established. It has the usual power over rates and service 
except that it cannot reduce any rates within ten vears after 
the completion of a road or plant below a point which would 
prevent the owning corporation from making a net earning of 
S% on the cost of construction and equipment. The commis- 


sion is instructed to collect full and complete data on the value 


of all property owned and controlled by these corporations 
once a year, and to furnish this information to the Board of 
Public Works for tax assessments The new law lays a new 
tax on public-service corporations by a special license fee 
proportioned to the value of the corporation’s property. This 
tax is to be distributed so that its aggregate will produce a 
revenue of $60,000 a year for the support of the commission. 
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Origin and Theory of the Pitot Tube 
By A, E. 


The essay of Mr. John Airey, Pitot 
Pubes? which appeared in ENGINEERING News, Apr. 17%, 
ne “ugevests 


(i, y* 


“Notes on the 


several worth examining imto at 


Pollts 


] | ‘ ° } . 1] 
this time, because the value of the Pitot tube is now well 
recoenized 


nd the instrument is consequently much in 


favor. These points may be enumerated as follows: 


hydraulics are at variance 


ys | 
| itot, did 


| Luthorities on 
f tube the French engineer, 

or invent, All 

forth a 


anv state that the 


are wnhanimous stating 


bent at the lower 


end of the 


— 
single tube 


bent tube was in 
form of a funnel. 
/—Did Pitot establish a theory for his instrument ? 
('—Should the 
that 


Impact of a jet of 


hased Ol} the consideration 


the tube is 


theory he 


the column of Water dn sustained by the 


] 
equal 


cross-sectional ! 


water ol area 


See ; 
K— (A 
a coefficient to be determined by experiment ey 


to that of the pipe, in Which case fh 


DD Kor perfect flow conditions the velocity head = is 


undoubtedly i ,_» then what is the theory which 
Dy ; 
could logically conduce to this result without resorting 


to imaginary and, therefore, unexplainable action be- 


tween the streams coming into contact with the tube? 
a the theory offered by Mr. Airey logical and 


therefore ac ceptable r 


1. As to A and B, 


The first point involves a diffi- 


culty of but minor importance, viz., that of translating 


into English the original description of the tube as pre- 
sented to the Roval Academy of Sciences of 
Pitot himself, under date of Ney. 12,1732. The deserip- 
tion Is printed in ertenso in the “Memoirs of the Acad- 
emy,” 


Paris by 


along with an engraving showing the complete 
instrument, that is, the two tubes mounted on a_ piece 
of hard wood of triangular cross-section, each side of the 
section being about 14% in. long; showing also the tubes 
separate, that 


and a sliding gaging scale, 


is, One straight end, 


on one edge of which are en- 


and one bent at the 


graved the division lines for measuring the head proper, 
While on the other edge are corresponding division lines 
for reading at once the velocity. A photographic LeOTe- 
duction of the original engraving is given here in Fig. 1 

Pitot begins his paper hy hemoaning the fact that prac- 
tically the only method before used for measuring th 
Velocity of streams In rivers and canals was productive of 


doubtful results. con- 


He analyzes briefly that method, 
sisting In measuring the velocity of a floating object, and 
then discloses the details of a novel apparatus which he 
has had constructed and with which he made some very 
successful tests. He also reports a discovery of the first 
magnitude made by use of the new device, viz., that the 
velocity of a stream is not the same at the surface as at 
some point and that the velocity 


decreases as the depth increases, which was contrary to 


helow, furthermore, 
the opinion accepted from the Italian engineers, then 
recognized as the most advanced in Europe as regards 
They held 
that in a river the velocity of the molecules is propor- 


kiowledge of the motion of flowing streams. 


tional to the mass situated vertically above them, and 
_ *Chief 
Ross St., 


Wilson 
Penn. 


Engineer, 


Pittsburgh, 


Snyder Centrifugal Pump Co., 2 
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consequently that the velocity increased with the depth. 
Pitot placed the straight tube with the lower opening 
near the flat base of the wood support ; and the other 
tube had its bent branch engaged into a groove at the base 
of the support, the extremity of the branch reaching close 
to the thin edge of the triangular cross-section, and im 
line with the opening of the straight tube. 
facilitate the reading of 


In order to 
the back of the 
close to the support, was coated carefully with 
white-lead paint. 


the Instrument 


tubes, 


or measurements corresponding to a given depth the 
sliding scale was adjusted so that the zero mark corre- 
sponded to the depth, then the instrument being im- 
mersed up to that mark the water rose in the bent tube 
to a height which the 


could be read on 


one side of 


ee 


Fic. 1. Pivots OriGINAL ILLUSTRATION OF 


Piror Tube 


from plate illustrating his 
Academy of Sciences, 1732.) 


(Photographed 


: paper, 
moirs of the Royal 


scale and corresponding to which the velocity Was read 
on the other side of the scale. On page 370 the deserip- 
tion reads: 


The force impressed by the velocity is always equal to the 
weight of a prism of water, the cross-sectional area of which 
would be the same as that of the surface impinged upon and 
whose height would be the same as that from which the wa- 
ter would have had to fall in order to acquire that velocity 
Hence the water should ascend in the tube of my machine, 
through the force of the current, precisely to the height from 
Which it should have dropped to form that current. 
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That is all the theory disclosed by Pitot. He arrived 


at it through very simple reasoning, thus: A head of 
water produces a certain velocity (this was well known 
then, having been fully demonstrated) ; conversely, says 
he, a given velocity should produce the head indicated 
by theory. On page 571 of the Memoirs he states: 

The principle of this instrument is so simple and so natural 
that as soon as I conceived the idea I ran at once to the river 
to make a preliminary test with one simple glass tube, and 
the result responded perfectly to my expectations. After this 
first trial I could not imagine that a thing so simple and at 
the same time so useful had escaped the attention of so many 


skilled men who had written and worked upon the subject of 
the flow of water. I have since searched exhaustively through 


all the treatises on Hydraulics which I have been able to 
find, in order to discover whether anyone had disclosed. it 
before, and to make sure that consequently my conception 


is novel, 

At the precise time when I made the first test in the river 
J also conceived the application of my idea to the measure 
of the speed of vessels; indeed, the feasibility of this import- 
ant application is too obvious to fail presenting itself at once, 
and before sending my Memoir to the academy I have medi- 
tated at length upon the means to render practical the appli- 
cations for sea service, and to avoid all the irregularities that 
might develop, either from the different motions of the ves- 
sel or of the waves. 

He then proceeds to describe what thus far he con- 
siders the best method, which consists in locating two 
tubes through the hull at some distance below the water 
line; one of these tubes having its opening flush or 
parallel with the axis of the vessel; the other having a 
hend directed toward the bow, “with a flaring opening, 
my machine.” ‘These tubes extend conveniently 
inside the vessel, where they are each connected to a 
With the vessel at rest the height of water 
is the same in both tubes, but with the vessel in motion 
there is a great difference between the two heights, and 
the difference is precisely, according to Pitot, the head 
corresponding to the speed of the vessel. 

Thus far it is clear that the instrument invented by 
Pitot consisted of a combination of two tubes, one straight 
and one bent; as shown by the engraving accompanying 
his Memoir the opening at the bent end was not funnel- 
shaped, but it may have been slightly flared to conform 
with the supposed requirements of boat service; the 
theory advanced by Pitot was axiomatic, hence assumed 


as in 


glass tube. 


awece 


onstration. 
In Encyclopedia Britannica, section on Hydromechan- 
ics, Vol. NIT, p. 507, Prof. Unwin says of the Pitot tube: 
A very old instrument for measuring velocities, invented 


or used by Pitot, consisted simply of a vertical glass tube 
with a right-angle bend, placed so that its mouth was normal 


to the direction of flow. . . . Pitot extended the mouth 
of the tube so as to form a funnel cr bell mouth. In that 
v- 
case he found by experiment h = 1.5 an 
<f 


There can be no question that Pitot did not merely 
use, but invented the instrument. As a brief digression, 
we might observe in this case the clear difference between 
invention and discovery. Thus, Pitot conceived a new 
theory, thought out means in which to embody it for 
practical use, and having further conceived the idea of 
the bent tube, he hastily made such a tube and ran to the 
nearest spot to experiment with it. This spot was be- 
tween the piers of a bridge on the river Seine at Paris. 
He finds the velocity of the current corresponding to the 
head measured on his tube, realizes that his idea is cor- 
rect, and with the addition of a straight tube, completes 
the invention. With the perfected insttument plunged 
at different depths at the same spot in the river, he then 
discovers that the velocity of the current decreases with 
the depth of the river. 

As to Prof. Unwin’s statement regarding the value 
of /, we may refer to the “Treatise on Hydraulics” by 
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d@’Aubuisson (Paris, 1834) ; on p. 144, the last paragraph, 
translated, reads as follows: 


This height measures well enough the sum of the 
sures exerted upon the orifice of the tube; but the pressure 
exerted upon a body immersed in water is dependent upon the 
form of the body, as will be shown iater. “urthermore, the 
pressure of the various streams composing the striking mass 
goes on diminishing from the center to the circumference in 
such a way that one single stream, the central one, for ex- 
ample, must be isolated; and besides, the form of the tube 
must be experimented with. Chevalier Dubuat, author of the 
foregoing observations, found that by shaping the orjfice as 
a funnel, the opening of which is closed by a plate having a 
small hole at its center, two-thirds only of the elevation of 
the fluid in 


pres- 


the tube represented the height due to the ve- 

locity, and that consequently v = VY 2¢ (¢h), h being the 

height of the water in the tube above the surface of the 
current. 

From this we get h = 1.5 =—, but we see now that 


this result was obtained by another hydraulician, the 
well known Chevalier Dubuat, and obtained by means of 
a modification of the Pitot apparatus. 

It seems that after Pitot had disclosed his invention, 
many investigators used the bent tube only, thinking the 
straight tube unnecessary. Furthermore, having no ex- 
act means fc-> controlling their measurements, and the 
indications of the tube being at times in discordance 
with those of the float method, it came te be that the 
tube fell into disfavor with the investigaters. Some, like 
Dubuat, attempted to modify the form of the orifice. And 
so it came to be regarded as a rather interesting instru- 
ment, but one that could not be relied upon without very 
exacting calibration, and even that had but a limited 
field of application. 

In 1856 Darey published his great work, “The Water 
Works of the City of Dijon,” in which he described among 
the gages be used a novel 
the Pitot 
which became known thence- 
forward as the Darcy tube. 
Even that is variously de- 
scribed by recent writers as 
being like Fig. 2, Fig. 3, or 
Fig. 4. Prof. Rateau 
(Annales des Mines, March, 
1898) in a most remarkable 
paper on “Experiments and 
Theories on the Pitot Tube 
and the Woltman Mill,” is 
himself led into error, evi- 
dently through the memoir 
(Annales des Ponts et Chaussées, No. 54, 


“The tube was 


form of tube, 
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Fia. 3. Kig. 4. 


Fic. 2. 


of C. Ritter 
1885), which he quotes, for he states: 
proposed by Pitot, Geometer and Engineer, in 
gage the 
by Darcey, who added to it, in 1856, the straight tube to 
indicate the static pressure.” 

According to some, the trouble with the original Pitot 
tube had been with the flaring opening of the bent tube, 
and according to others, the double-tube instrument be- 
came really perfect only when the straight tube was pro- 
vided with a thin guide-plate flush with the plane of the 
opening, as shown in Fig. 4. 


woe 


ide. tO 


river streams; this instrument was perfected 


2. As to C. Dubuat observed that plates moving with 
a given velocity in a large body of still water encoun- 
tered than when immersed in a mass of 
water moving at the given velocity. This fact, ascertained 
through repeated observation, became known as the par- 
adox of Dubuat, and it naturally gave rise to number- 


less resistance 


less discussions. The question Is settled how, thanks to 
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the efforts of distinguished such as Bazin, 


Boussinesq, and particularly Prof. Rateau, who, in the 


engineers, 


paper before referred 10. recounted the most conclusive 
experiments that perhaps could be devised to clear the 
subject. We know now that the variation of resistance 


observed by Dubuat was caused by the uneven velocity 
throughout the moving mass of water. 


In the case of Mr, Airey, he had no difficulty In find- 


ine the coeflicient of correction “A” in the formula / 
oe ik ; sai ‘ 
h »~ because he made the tests with the different forms 
24 


of Pitot tibe by moving each tube at a constant velocity 
through a considerable mass of water in a state of rest. 
It would have been ,ery difficult, if not impossible, Lo 
produce a moving stream of sufficient size to approximate 
the relative proportions of the the 
of water dealt with 't of time and furthermore to 
mupart throughout such a mass the required uniform 


instrument to mass 


peru 
velocity. Had Mr. Airey experimented with an ordinary 
stream, or with a pipe of large size, his results would 
have proven quite different. It 
as these that prompted investigators to disregard Pitot’s 


Was such considerations 


axiomatic theory and to try to explain the performance 
of the tube by the theory of impact, which gave /i 


A’ —, where A” is an appropriate experimenta! coefficient, 
Y 


But most 


hy = 


investigators, like Mr. Airey, knowing that 


v~ 


>, for perfect conditions, have sought to establish 


some kind of theory that would suit the answer to the 
problem set before them. 
With but a little stretch. 





ing of the imagination it 87 

Is easy to prove that the =A ef P 

theory of impact suits the 

Pitot tube, provided the 

same assumption is used ena ag 
which Mr. Airey so con- Fie. 5. 
venently provided to suit = a hi 
his own theory. Mr. Airey ee. a 
assumes that a cone of en en 


“dead? water is formed in front of the opening of the 


tube and that this cone, Fig. 5, co-axial with — the 
tube, acts as a wedge to divide the current, the 
stream lines of which adjust themselves — around 
the cone and. re-form finally past the bend of — the 


tube. 
the supposition that a jet, of 
area equal to that-of the tube impinged upon the plane of 


Now the impact theory was first applied upon 
j Water of cross-sectional! 


the opening and was deviated at right angle to the direc- 


ype 
( 


and the Necessity of a 


As- 


water is maintained 


tion of the jet. whence / 


tf 
corrective coethicient to agree with observed fact. 
suming now that a cone of “dead 
ahead of the opening, and applying the formula appli- 
cable to this case. as given by Weisbach, “Mechanics of 
. 
COS “) — Vr where 
Y 
(is the quan- 


Engineering.” p. 1010, viz., P (1 


‘P is the total impact pressure in Ib. : 
14, the apex angle 
Let 
w be the cross-sectional area of tube, and h be the velocity 


head, P= 


tity of water flowing per second: @ 


of the cone, and Y is the specific gravity of water. 


then h wy, and Y = wr, whence we obtain 


bv simplification h (4 -— COS @) ‘he apex angle 
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which would 


~) 120) 


cos <4} = Ll, 


make (1 — > 
0.5. 


is evidently 60° 
. since cos 60° = 

It is thus seen that with a little complaisance the im- 
pact theory can be made to agree with the facts very 
nicely. The 120° angle is certainly not out of reason, and 
after going so far we might as well agree that the gener- 
atrix of the cone could be a sinusoid, in which case the 
impact formula would still apply in a general manner, 
the main point being to determine the exact shape of the 
feneratrix, 

3. As to DP. It is logical to assume that the mouth 
of the tube is capped with a body of “dead” water form- 
Ing a sort of wedge, by means of which the current is 
deviated. The streams follow in lines of least resistance 
from the apex of the wedge to the end of the tube bend. 
The great difficulty is the contour of the 
wedge: if we may judge from the photographs of pro- 
jectiles in transit we may safely assume that the cap. 
instead of being like a sharp-pointed cone, is most prob- 


to ascertain 


ably a paraboloid, its size depending, of course, upon 
the velocity of the stream relative to the tube. One 
thing is certain, the tube has to displace a volume of water 
equal to the product of the cross-sectional area of the tube 
by the velocity of the current; but, as usually that cross- 
section is very small, as compared to that of the flow- 
ig mass, it Is probable that the disturbance caused by the 
tube is local, that is, it affects only the region immedi 
ately surrounding it, the water flowing therethrougi 
With imereased velocity. 

It has been assumed that the cap is cons osed of “dead” 
water; that should be understood to mean that the water 
thus located does not flow with the streams surrowadiag 
it, but not that it is in a quiescent state, for it is prob- 
ably a most tumultuous mass of whirls. We have thus 
to deal with three uncertainties, viz., the existence of the 
cap, its shape and its composition. It seems probable 
that with proper means of investigation these points ean 
be cleared, but. until they cre, it is perhaps idle to seek 
to establish a purely math “1atical theorv of the Pitot 
tube. 

It seems likely that at the apex of the cap of “dead” 
water there is an impact effect, while along the gener- 
atrix there is a deviating effect. Whatever form the 
generatrix of the cap may have, the problem requires the 
study of the transformation of the stream from A to 5, 
Fig, 5. At A the may be assumed as 
Jw = th X Sb, but while the area Jw may be kept 
constant, the width J& will go on increasing from the 
apex to the base, while the height 4% will correspond- 
ingly decrease. 


Cross-section 


Such changes may be accompanied by 


changes of pressure 


and velocity. So 
A . 
much for one ele- a 
mentary stream. But Np 
the next stream is B / 
also affected by the ‘ —oe 
Kia. -6. 


changes in the first, 
differently located, its deformation — is 
different from that of the first: then all 
the other streams extending from the generatrix of the 
what might be the normal or 
affected streams must be deformed to some extent. 


and, being 


somewhat 
cone to termed un- 
The 
pressure exerted at the given point B on the generatrix 
must the resultant of all the ele- 
mentary forces effecting the deviation of all the streams 


of the eone then be 
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cut by a normal to the generatrix at the point B. These 
considerations prove that the subject is fit only for the 
mathematician well posted on the theory of molecular 
Ee hanes. 

|. Asto &. Mr. Airey attempts to solve a mystery by 
neans of another mystery, but of a lesser order than the 
first. and that is hardly compatible with expectations. 
lo quote him, p. 782: Assuming that smooth motion 
evists. Le. no discontinuity of flows occurs, or, more def- 
nitely, the velocity ot any streamline cannot be more 
than infinitesimally different from the velocity of a 
-treamline infinitesimaily distant from it, then it follows 
that the boundary of “dead”? water must be a streamline 
of infinitesimal motion.” He then proceeds to consider 
iwo points sf and Poof the same streamline, Fig. 5 
(Fig. 2 of Mr. Airey’s paper), and writes the Bernoulli 
equation thus: 


Point 1 Point B 
a th, + atmos, press. = “ + f + atimos, press. 
Os, Un Velocity at A and B respectively : 
h, = Depth of point A below the surface ; 
y) Pressure in dead water, constant in a hori- 
zontal plane : 
Wo Specific gravity of water. 


Then if # is the height of water in the tube above sur- 
face level and @ is the cross-sectional area of pipe: pa = 


(i, + h)Wa. Now, since vy is the velocity of the 
stream and vy is infinitely small, therefore negligible, 
i , ?? . yp? 

h, =~ =h, + hand finally A = ; 
2g uw ry 


Instead of assuming a conical cap of dead water, it 
would be just as fair to assume the cap as made of metal 
and composed of two parts, one conleal connected to 
another of cylindrical form, which would fit exactly the 
hore of the tube like a frictionless piston. In both cases 
the body of “dead” water and the metal cone are as- 
sumed to be solid; then what becomes of the stream 
cousidered, which had a high velocity  v, at poimt 4 
just before engaging the cone and then, midway up the 
cone, at point B, found its velocity v, so small as to be 
negligible? According to Mr. Airey’s premises, the cur- 
rent would be practically stopped along the generatrix 
of the cone and, as the difference in velocity between ad- 
jacent streamlines would be infinitesimal, it would re- 
quire a goodly number of streams, piled up one against 
the other, to reach a sufficient distance from the gen- 
eratrix where to find again the normal velocity of the 
current as observed at point .1. This means that the 
cone would be practically surrounded by space where high 
pressure would obtain, which is totally disproved by num- 
erless actual tests made with juxtaposed static and veloc- 
ty pressure tubes, such as are used to measure the flow 

I liquids and of gases. Tt would appear as if Mr. Airey 
trated a point, and that consequently the theory he ad- 

aneed is not acceptable. 

». Mr. Airey states, p. 783:  (c) The ereater the dis- 

bance to streamline motion, the greater the discrep- 
between the experimental head and = h always 


\ 


] ( i rm . . . 
less than ao Mhis is totally disproved by the ex- 
~ f _ : 


riments Prof. Rateau made and described in the paper 
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referred to. He used a large box AB, Fig. 6, divided 
longitudinally by a thin partition Mn, and he caused to 
be maintained in each compartment so formed a uni- 
form pressure by means of a fan blower. Means were 
provided to vary at will each pressure, SO as to obtain 
any desired difference of pressure between the two com- 
partments, and consequently different velocities of the 
issuing streams a and 6. With a Pitot tube placed in 
either of the currents, close to the mouth «wy of the noz- 
zle, the height of the column of water observed was pre- 
cisely equal to that read on a pressure tube attached 
to the corresponding compartment. But when the Pitot 
tube was made to oscillate by means of an ingenious 
pendulum device, such that the tube remained in one 
current as long as in the other, the time of oscillation 
being adjustable at will, it was found that the reading 
of the tube was greater than would be produced in the 
high pressure, or high-velocity current. Mr. Rateau 
ve 
2 
where Vis the true mean velocity, may vary from 1 to 
1.15, when the ratio of velocities does not exceed 2 
but that with further increase of this ratio the coefficient 
increases rapidly, until it reaches the -ultimate value 2. 


He concludes that the Pitot tube is an instrument which 


shows that the coefficient (A’) in the formula h = W 


measures, not the mean velocity of a stream, but rather, 
the mean of the square of the velocities, that is, the weap 
momentum of a stream. 


°° 
eo 


An Improved Quartz-Tube Mercury-Vapor Are Lamp has 
been designed for American uses by the General Electric Co. 
under the direction of E. Weintraub, of Lynn, Mass. This 
presents several features of departure from the German type 
described in “Engineering News,” Dee. 5, 1907. Previously 
there had been difficulty in sealing the metal electrodes into 
the quartz tube on account of the difference of expansion and 
on this account ground joints had been resorted to. Now 
rolled tungsten is used, reducing the difference in coefficient 
of expansion somewhat but yet not enough to produce a 
satisfactory terminal; the improvement has been completed, 
however, by the development of a glass which adheres to the 
tungsten and has the same coefficient of expansion as it, and 
graduates into the pure quartz of the tube. This is a some- 
what cheaper terminal than that previously used and allows 
tripling the current density in it. 

The older lamp had both electrodes of mercury: with the 
mercury anode an extra amount of vapor had to be con- 
densed at the cathode chamber and this required some ade- 
quate means of heat dissipation. Sufficient vapor comes 
from the mercury cathode alone and with the anode of solid 
material the construction of the lamp is simplified by re- 
moving the need of special heat dissipators. By certain pre- 
cautions, tungsten becomes available for use as a solid anode. 

The standard tube unit at present developed is for 4-amp 
lamps with 80 volts across the tube. This is somewhat over 
5 in. long with a luminous length of 3% in. For use on 116 
volts, direct current, the following figures are reported: watts 
consumed by the lamp, including mechanism, 440; mean spher- 
ical candlepower, 630; watts per mean spherical candlepower, 
0.7. A 220-volt direct-current multiple-service lamp has been 
made with a 9-in. tube, 7 in. luminous length, and with 170 
volts across the are with 4 amp Such a lamp would require 
S80 watts across the lamp and mechanism, would have a 
mean spherical candlepower of 1600 and show 0.55 watt per 
mean spherical candlepower. A lamp has been developed for 
alternating-current circuits and this has three electrodes 
disposed after the fashion of the mercury-vapor rectifier. The 
efficiency of such an arrangement is somewhat higher than 
the direct-current lamp (including the mechanism), on ac- 
count of a smaller loss in the lamp transformer than in the 
resistance of the direct-current type. (See “Eng News,” 
Sept. 12, 1907.) 

The quartz-tube lamp can be arranged for series circuits 
and the efficiency rises here with the elimination of the re- 
sistance used to steady the current \ 700-watt lamp on a 
series circuit would show a specific power consumption of 
0.35 watt per mean spherical candlepower 
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Sewage Treatment Works for Fitchburg, Mass. 


By Frank A. Marstron* 


SV NOPSIS—Sewage-treatment works, consisting of lin- 
hoff tanks, sludge beds, sprinkling fillers and secondary 
or final settling: tanks are about to be built for Fitchburg. 
Mass., 
features of this plant are rectangular Imhoff tanks, built 
sie 


Lions forming troughs and Yas vents, and the use of struc- 


under a contract awarded in May, 1912. Special 


by side with dividing walls, cement-plaster parti- 


lural-steel frames lo support lhe reinforced-concrete malls 
of the tanks and also the partitions just mentioned; the 
installation of the air lift for removing sludge from the 
Imhoff tanks ; the approval by the Massachusetts State 
Board of Ilealth of sprinkling fillers, the first plant of 
the kind to be thus approved; the construction of sprink- 
ling filters 10 fl. in depth; the building of a 2-in. cement 
plastered curtain wall between the natural ground and 
fhe stone filling of the sprinkling filters. 
<3 

The City of Fitchburg is located in the north central 
part of the State of Massachusetts on the North Branch 
of the Nashua River. In 1910 the city had a population 
of 37,826. A large number of manufacturing industries 
are located here on acccunt of the excellent water power 
afforded by the numerous storage reservoirs along the 
river. The city is fairly well served by a system of sew- 
ers designed on the combined plan, which empty into the 
During the last 
two vears, an intercepting sewer has been under construe- 


river at Various points along its course. 


tion, and at the present time is nearly completed, vary- 
Ing in size from 48 to 30 in. in diameter. The intercept- 
ing sewer will divert the sewage from the river and con- 
vey it to the trunk sewer through which it will flow te 
the sewage-treatment works. For a distance of 5500 ft. 
above the sewage-treatment works, the trunk sewer Is 1n 
the form of an inverted siphon, constructed of 30-in. 
cast-iron pipe, at the upper end of which a chamber has 
heen constructed with an overflow direct to the Nashua 
River, and a 36-in. stub for the future construction of 
an additional inverted siphon to be built when, the nor- 
mal quantity of sewage exceeds the capacity of the pres- 
ent siphon. Before the sewage enters the inverted si- 
phon, it will pass through a grit chamber and coarse 
screen, Where the gravel and sand will be removed and 
large objects, which might cause obstruction to the in- 
verted siphon, will be retained. This grit chamber has 
been constructed in the sewer department yard where it 
will be readily accessible for inspection and cleaning. 

In making studies for the future, the rate of growth 
of the city of Fitchburg was compared with that of other 
cities of a similar size and after taking into account all 
the various conditions an increase of 15% in population 
each five years was assumed to be the probable rate of 
growth to be expected. On this basis, the population to 
be expected in 1925 will be 57400 and in 1940, 87,200. 

The intercepting sewer was designed to provide ‘for 
a maximum rate of sewage flow from the residential dis- 
tricts of 150 gal. per capita per day; a maximum ground 
water leakage of 1960 gal. per acre per day, approxi- 
mately equivalent to 74,000 gal. per day per mile of sew- 
ers; and an allowance for industrial wastes of 8000 gal. 


*Assistant Engineer with Metcalf & Eddy, Consulting Civil 
Engineers, 14 Beacon St., Boston, Mass. 


per day per acre of industrial or mereantile districts. 
The ultimate maximum rate of flow to be provided for by 
the intercepting sewer, on the above basis, will be 39,- 
000,000 gal. per day, which, based on the population to 
be expected in the year 1940, will be at the rate of 450 
gal. per capita per day. No special allowance was made 
for storm water as it is the intention at some time to 
separate the storm water and sewage. In the meantime. 


storm water will be admitted up to the full capacity of 
the intercepting and trunk sewers, the amount being con- 
trolled by automatic sewer regulators with overflows te 
The quantity to be carried by the trunk sewer 


the river. 


OVERFLOW 
—— 
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KircHBURG, MAss. 


In times of storm will be regulated by the overflow weir 
in the siphon chamber. 

In 1910, the normal water consumption was approvi- 
mately 100 gal. per capita per day, and from careful 
studies and sewage measurements, it was determined tha‘ 
the normal quantity of sewage to be expected would be 
about the same. The design of the sewage-treatment 
works was based, accordingly, on a normal quantity o! 
sewage of 100 gal. per capita per day. Certain portions 
of the plant, such as conduits and pipe lines, were de 
signed to carry the maximum capacity of the trunk sewer : 
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the tanks and sludge beds were designed provide for 
the sewage of 55,009 persons; and the sprinkling filters 
for the sewage of 40,000 persons. When the sewage-treat- 
ment works are completed it is expected that the nor- 
mal sewage flow will be about 4,000,000) gal. per day 

F with a maximum rate of flow of 140%; of the norma! 

and a minimum rate of flow of 70% of the normal. The 
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Fie. 2. 


maximum storm-water flow to be delivered at the sewage- 
treatment works will be approximately 12,000,000 gal. 
per day. 


SrewaGe-TREATMENT- Works 


Although it was recognized that in all probability no 
better effuent could be obtained than that produced by 
intermittent sand filters properly constructed and oper- 
ated, it was deemed inadvisable to construct this type of 
plant, owing, principally, to the large area required for 
present needs and the fact that frequent additions to this 
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area would have to be made on account of the rapid 
growth of the city. From the studies made it seemed 
probable that a satisfactory effluent could be obtained 
from sprinkling filters followed by secondary sedimenta- 
tion, at less cost. 

The plant, as designed, consists essentially of Im- 
hoff settling tanks with sludge beds, sprinkling filters and 
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Alternative Scheme 
for Air Piping 
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Section H-H 


secondary settling tanks (see Fig. 1 for general layout). 
The tract of land selected for the sewage-treatment works 
lies partly in the southeasterly portion of the city of 
Fitchburg and largely in that portion of the town of 
It is about SOO ft 
est dwellings, and the prevailing wind is in the direction 


Lunenburg adjoining. from the near- 
away from the city. The chief disadvantage of the loea- 
tion is the large quantity of earth ey 
at a suitable eles 


cavation required in 
order to build the works ation to avoid 
pumping the sewage. 


The use of sprinkling filters in Massachusetts in the 
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past has been limited to small experimental beds oper- 


ated at the several experiment stations. The approval 


Board of Health of this type 
of plant for Fitchburg marks an advance in the history 


hy the Massachusetts State 


of sewage treatment in the state, although, mm this case, 


the approval provides for the possible use of intermit- 
tent sand filters operated at a high rate to further treat 
the sprinkling-filter eluent if it: should) prove necessary. 
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Fic. 3. Srupee Beps. Frrempera Sewace Works 


Mrastring Apparatus—The quantity of sewage de- 
livered, at the works will be measured by a 30-in, by 15- 
in. Venturi meter with 12-in. float chambers and 7-in. 
copper floats, operating a type-M- Register-Indicator-Re- 
corder, furnished by the Builders Tron Foundry, of Provi- 


dence, R. I. 


ers and hand-hole openings on both the upstream and 


The meier will be equipped with vent clean- 


throat pressure chambers, and will be set in a concrete 
chamber below the surface of the ground. The recording 
instrument will be located near-by in the office on the-see- 
end floor of the laboratory building. 
Imuore TANKS—Five Imhoff tanks 


approximately °O ft. long and 30 ft. 


(Fig. eye each 
wide, were designed 
to provide for three hours’ storage for 125% of the nor- 
mal flow of sewage (100 eal. per capita per day), for a 
population of 55,000 people. The tanks are rectangular 
in shape with a vertical wall 1S ft. 
which 


D> im. mn depth, helow 
the 
6 in. deep, three pyra- 
mids to each tank, making a maximum depth of 25 ft. 
11 in. below the top. 


the tanks are constructed in 
form of inverted pyramids, 7 ft. 


the bottoms of 


Rach tank is divided into two com- 
partments, the upper one for sedimentation and the lower 
one for sludge storage, by means of cement-plaster par- 
tition walls, forming three troughs running longitudi- 
nally through the tanks. At the bottom of each trough 
Is a slot 6 in. wide through which the solids will settle 
into the sludge compartment below. The sludge com- 
partment was designed to retain sludge for a period of 
6 months, on the basis of 0.007 cu.ft. of sludge being 
produced per capita per day. Six central gas vents, 24 


=f 


In. Wide by 9 ft. long, and side @as vents. 24 in. wide. con- 


tinuous alone the side walls of each tank. are provided. 


ENGINEERING 


NEWS Vol. 69, No, 25 


The will be delivered to the Imhoff tanks 


through 30-in. concrete conduits built in the end walls 


sewage 


of the tanks from which the sewage will pass into each 
tank through three 12-in. openings controlled by sluice 
gates. Provision has been made for reversing the direc- 
tion of flow into the tanks in order to make the sludge 
deposit more uniform. The effuent will flow over weirs, 
running practically for the full width of the tanks, into 
concrete conduits built in the end walls above the influent 
conduits. It is estimated that the maximum velocity 
of the sewage entering the tanks will not be greater than 
2 ft. per sec., and when the rate of sewage flow exceeds 
the normal by 125%, amounting to 6,875,000 gal. per 
day, the horizontal velocity of flow through the tanks 
will be approximately 25 ft. per hour. 
The tank walls will be constructed of reinforced con- 
crete supported by structural-steel frames, which not only 
provide the main support for the exterior walls, but also 
for the thin partition walls between the sedimentation 
compartments and the sludge compartments. These thin 
partition walls will be constructed of three-coat cement 
plaster on rib-metal reinforcing lath, securely fastened 
to the structural-steel frames. 
to each tank, spaced i0 ft. ¢. 
joint, shown as apart of Fig. 2, was designed 
to anchor the rib-metal reinforcing lath to the tank 
walls during construction, and at the same time allow for 
the expansion and contraction of the completed work. 
In building the end walls of the tanks, pieces of wrought- 
iron pipe will be set in the forms through which bolts 
will be placed to anchor the rib-metal reinforcing lath to 
the wall, and a groove will be left im the concrete wall 
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along the line of the joint and later filled with cement 
plaster to form a gas cutoff between the sedimentation 
and sludge compartments. After the thin partition walls 
have been completed, the bolts will be removed, thereby 
releasing the anchor on the rib-metal lath and allowing 
the thin partitions to expand and contract more freely. 
SLUDGE Bep ann Arr Lirr—Owing to the topography 
of the land on which the sewage-treatment works will by 
built, it was found desirable to construct the sludge beds 
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t a higher elevation than the Imhoff tanks, thereby mak- 
ny it necessary to pump the sludge. The usual forms 
pumping machinery are not suitable on account of the 
reaking up of the sludge and the resulting loss in gas 
outent, Which would be disastrous to the rapid drying 
alities for which Imhoff sludge is noted, and on this 
: ccount use was made of the “air lift” principle. An 
: in. cast-iron pipe will be erected in the center of each 
vramidal hopper extending from the bottom of the 
opper to the top of the tank (Fig. 2). A 2-in. air pipe 
vill deliver compressed air at a point in the 8-in. pipe 
hout 17 ft. below the normal water line. This com- 
ressed. air will rise in piston-like masses, carrying with 
{ quantities of sludge. The initial lift will be about 
sl, ft. from the normal water line to the top of the ver- 
tical pipes, from which the sludge will flow by gravity to 
the sludge beds through 10-in. riveted steel pipes, into 
. 10-in. cast-iron header on which are located the sludge 
outlets controlled by 10-in. shear gates. 
(Fig. 3) was divided into 
eleven beds each 15 ft. wide and 111 ft. long, separated 
by small partitions constructed of 2-in. creosoted planks 
12 in. wide, set on edge in concrete posts, spaced about 
1S ft. «. Kach bed will be served by a narrow-gage 
track laid along the center line with the ties flush with 
the surface of the sand. The total area of the sludge- 
drying beds is approximately 18,300 sq.ft., being based 
on three per square foot of area for a popu- 
lation of 55,000 people. The sludge will be run onto 
the beds to a depth of about 8 in., but the partitions are 
12 in. high. No underdrains will be constructed at the 
present time owing to the excellent drainage qualities of 
the soil, although it is intended to construct underdrains, 
if, in the future, they should be found necessary. After 
the sludge has dried sufficiently, it will be shoveled into 
small tip cars, which will be hauled to the northerly side 
of the sludge beds where the sludge will be dumped from 
the top of a concrete retaining wall directly into wagons 
driven alongside the wall at a lower elevation. It is 
planned to dispose of the dry sludge by filling low land 
belonging to the city. 

SPRINKLING FiLtErs—The sewage after leaving the 
lmhotf tanks will flow alternately into one or the other 
of two dosing tanks of approximately 36,000 gal. capacity 
each where it will be stored until automatically discharged 
through 30-in. cast-iron siphons into the main distribu- 
tors of the sprinkling filters. 


The sludge-drying area 


LO €: 


persons 


The area of sprinkling filters required was based on 
the assumption that one acre of stone 10 ft. deep will care 
lor the sewage from 20,000 persons. The beds now under 
construction will have an area of 2.07 acres at the flivor 
level. The area is rectangular in shape (Fig. 4), 405 ft. 
222 ft. 10 in. wide at the floor level and 5 ft. 
in each direction at the top. The crushed stone, 

local granite, from 1 in. to 2 in. in size, will have a 
depth of from 10 ft. to 10 ft. 6 in. above the false-floor 
vstem. 


lone by 


longer 


The surface area of the filters was increased to 
iow for the overlap from the adjacent row of nozzles. 
The sewage will be conveyed to the filters through 36- 
and 30-in. cast-iron main distributors, from which 
‘ lateral distributors, 16 in. and 12 in. in diameter, will 
i the full length of the beds. These cast-iron distribu- 
rs will be set in the stone just below the surface and 
nozzles will be fastened directly to the distributors. 


vreby climating long riset pipes. The nozzles are lo- 





ENGINEERING 


NEWS 1179 








cated at the apices of equilateral triangles 15 ft. 
side. 
will 


on a 
At the lower end of each lateral distributor there 
be a 6-in. blowoftf with outlet to 


an the low area 
on the east side of the sprinkling filters, which will 
act as a small sand filter for the sewage blown out 
of the distribution system or for the sewage drained 


from any portion of the distribution system which ma‘ 
be cut out for repairs or during cold weather to prevent 
freezing. Hatch will be located at each end of 
each lateral distributor, as well as in the center where 


boxes 


the size changes from 16 to 12 in. in diameter. By 
these means the distribution system can be readily 


cleaned or examined at any time and the filters can be 
operated in 17 units. 

The crushed stone will rest on a false-floor system of 
the type shown in Fig. 4. floor will be 
formed into a series of channels or corrugations, spaced 


The concrete 
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Fie. 5. SECONDARY SETTLING TANKs, 
FIrcHBURG SEWAGE Works 
draining 


16 in. ec. to ¢., and laid on a slope of 1 in 222, 
from the center line of the filters in either d 
ward the outer edges. The concrete channels are covered 
by vitrified clay blocks, slotted to obtain a large amount 
of drainage area. The upper ends of the channels ex- 
tend into a flushing gallery. 6 ft. high by 4 ft. wide, at 
a distance of 2 ft. 6 in. above the floor of the galtery, 
thereby making it possible to examine each of the floor 
drains and also flush or clean them in case solid) matter 
should be deposited therein. A cast-iron water main with 
hose outlets will be laid in the gallery for convenience 
in flushing. 

The sprinkling filters are almost entirely constructed 


irection to- 


in excavation with the surface of the filters below the 
natural ground level. The floor channels drain into 


U-shaped concrete underdrains (built along the edge of 
the filters on the north and south sides), covered with 
concrete slabs, and which lead to a main collector drain 
through which the effluent flows from the sprinkling fil- 
ters to the settling tanks. Manholes are 
to provide access to the underdrains as well as to fur- 
nish ventilation. 
the outside edges of the filters but a thin partition walt. 
constructed of cement plaster on rib-metal lath, will be 
built to separate the crushed stone from the earth fill- 


located so as 


No retaining wall will be built around 
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This partition wall was not designed to carry any 
unbalanced that the 
Iyer Kine and the crushed-stone filling should he placed 


Ing. 

pressure as it was intended earth 

simultaneously and thereby avoid injury to the wall. 
The filter effluent 


inforced conerete, 30 in. in internal diameter for a por- 


conduit: will be constructed of re- 
tion of the distance and the remainder will be constructed 
of 30-in. cast-iron pipe. At'the lower end of the conduit, 
near the secondary settling tanks, a small overflow cham- 
ber will be constructed containing a weir 25 ft. long 
built at such an elevation as to make it impossible for 
anyone, either willfully or through carelessness, to shut 
the influent gates in the secondary tanks and back the 
sewage up into the sprinkling filters or to block the out- 


lets of the secondary tanks and cause them to overtlow. 


Fia. 6. Cross-Secrion oF FINAL EFFLUENT OUTLET, 


FITCHBURG SEWAGE WorkKS 


The overtlow chamber also includes a means for bypass- 
ing the filter effluent around the tanks. 

SECONDARY SETTLING Tanks—The secondary settling 
tanks, four in number (Fig. 5), constructed of reinforced 
concrete, are cylindrical in shape with conical hopper 
The tanks are 30 ft. in internal diameter, 11 
ft. 9 in. deep in the cylindrical portion and 9 ft. 3 in. 
deep in the conical bottom, making a total depth of 
24 it. 
mentation period of one hour for 125% of the normal 


bottoms. 


The tanks were designed on the basis of a sedi- 


daily flow of sewage from a population of 55,000 persons. 
The will enter 
iron filter effluent conduit through a 16-in. spiral-riveted 
steel pipe to a evlindrical pipe 5 ft. i diameter, con- 
structed of 14-in. steel boiler plate, 12 ft. long, set verti- 
cally with the top 1 ft. 2 in. above the flow line of the 
tank, which will cause the intlowing sewage to pass down- 
ware 


sewage each tank from the 30-in. cast- 


and underneath the lower edge. 
It also serves to retain floating matters and prevent 
them from passing out with the effluent. will 
flow vertically upward through the tanks with an average 
velocity of approximately 15 ft. per hr. The effluent 
the circumference on the in- 
side of each tank and contains 21 weirs 2 ft. long, over 
which the effluent will into the effluent channel 
thence down a flight of concrete steps to the main effluent 
channel and finally to the Nashua River. 


The sewage 


channel is located around 


flow 


The secondary settling tanks will be cleaned frequently 
. including 
sludge and water, with a 5-in. motor-driven, centrifugal 
pump, located in a small building near the tanks, and 
forcing it through a 6-in. cast-iron force main up into the 


by pumping out the entire contents of a tank, 


influent conduit to the Imhoff tanks, in which the sludge 
will be deposited and allowed to decompose, together with 
the sludge from the crude sewage. This method of oper- 
ation avoids the necessity of building separate sludge 
beds for the secondary settling tank sludge, which are 
usually troublesome because the sludge dries slowly and is 
apt to give off disagreeable odor, due to the large num- 
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ber of When mixed with the 


crude sewage sludge in the Imhoff tanks, the secondary 


worms Which it contains. 


tank sludge will go through the “rotting out” process, 
the worms will be decomposed and the resulting shidg: 
will be free from nauseating odors and will dry out much 
more readily. 

FINAL Errtvurnr CHaNNeL—The main effluent chan- 
nel from the secondary settling tanks to the Nashua 
River is trapezoidal in’ section, 3 ft. in depth, with a 
hottom width of 3 ft., and sides built on a slope of ! 
to 1 (Fig. 6). 
with concrete. 


Both the sides and bottom will be paved 


In addition to the work already described, a consider- 
able amount of excavation will be involved in improving 
and straightening the Nashua River channel, and in the 
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Fia. 7. FLoor PLANs or LABORATORY, 
FITCHBURG SEWAGE Works 


construction of about one-half mile of macadam road to 
various portions of the sewage-treatment works. 

Labporarory—The laboratory building will be a two- 
story structure, 35 ft. 8 in. by 43 ft. 8 in. in plan, of 
grey, rough-cut brick, with a red tile roof and limestone 
trimmings. Complete equipment will be installed fo: 
general chemical, water analysis, bacteriological and c 
ment-testing laboratories (see Fig. 7 for floor plans). 
The air compressor for furnishing compressed air to be 
used in pumping the sludge in the Imhoff tanks will als: 
be installed in this building. 

The sludge-pump building, 14 ft. by 1% ft. in’ plan. 
will be of a similar type of construction, one story high 

The project is under the general direction of the Sew 
age Disposal Commission, a board of three men appointe 
by the Mayor, and created by an act of the Massachuseti 





























































June d, 1913 


Legislature in 1910. This board, of which Arthur H. 
Lowe is chairman, has under its charge not only the con- 
<truction of the intercepting sewer and sewage-treatment 
works, but also the maintenance of the sewerage system 
together with the making of sewer extensions and house 
connections. David A. Hartwell is chief engineer and 
Harrison P. Eddy is consulting engineer. The plans and 
specifications for the sewage-treatment works were pre- 
pared in conjunction with Mr. Hartwell! at the office of 
Metealf & Eddy, consulting civil engineers, Boston, Mass. 
Proposals for the construction work were received May 
15, and the contract has been awarded to the lowest bid- 
ders, R. Hh. Newell Co., and N.S. Brock, of Uxbridge, 
Mass. The contract will amount to approximately 
$215,000. 
os 


ee 


A Grouting Process for Preventing 
Slides on the Panama Canal* 
By Gro. S. Ricet 


In the Culebra Cut on the Panama Canal serious difficul- 
ties are being experienced from slides, and the Isthmian Ca- 
nal Commission's report for 1912 contains an interesting de- 
scription of the geological formation and the cause of slides, 
by the geologist, Mr. McDonald.t 

The writer has reached the conclusion that the slides may 
continue to be a serious matter. Therefore it will be advis- 
able to give consideration to any methods which will tend 
to prevent slides. A process used in shaft sinking and tunnel 
work suggests a method of erecting an underground retaining 
wall which (though not feasible for ground actually moving) 
will perhaps prevent the formation of a slide by taking care 
of the unbalanced pressures due to deep excavation. 


CEMENTATION PROCESS FOR SINKING SHAFTS 


While the method of filling cavities and rock crevices be- 
hind tunnel lining with cement grout has long been employed, 
a special application called the cementation process has been 
highly developed in France for sinking through porous and 
creviced water-bearing strata. Briefly, it consists of drilling 
a series of holes surrounding the shaft iocation through the 
porous strata to the more or less impervious coal measures, 
and pumping in cement grout under high pressure. The 
pumping may be either continuous, as the drilling proceeds, 
or (as in later undertakings was found to be better) in stages 
at intervals alternating with drilling every 16 ft. By this 
method a cylinder of cemented material is constructed within 
which the shaft can be sunk. In the earlier undertakings 
four drill holes were used, but for later shaft sinkings six 
holes were employed in a circle of 24 ft. diameter. 

To prevent leakage to the surface of the injected grout- 
ing a vit is first dug for each bore-hole through the loose 
exrth and conerete placed tightly about a 12-in. standpipe, 
the top of which is capped. The cap has a_ stuffing-box, 
through which passes a grouting pipe that can be pushed to 
hear the bottom of the hole. The pipe is connected with the 
pump, and the latter with the cement mixer. Before injection 
of cement begins, clear water is pumped through. 

It has been found necessary to use only the finest ground 
cement, and employ pressures as high as 750 Ib. per sq.in. to 
insure the thorough permeation of the cement into the small 
crevices and bedding planes of the strata. The cleaning out 
of all mud coating on the bore-hole is also found necessary. 
To this end it is the practice to drill the hole below the stand- 
pipe, about 7 in. diameter, and then ream to 10 in. 

The water-bearing strata consist of marls or fissured 
chalks which are sometimes argillaceous. They are soft 
enough to be bored with an auger drill turned by power. The 
process has been so successful thatit is supplanting the freez- 
ng system for sinking through highly water-bearing strata 
in northern France and Belgium. 


CONSTRUCTING UNDERGROUND RETAINING WALLS 
The success achieved with the above process appears to 
offer possibilities in solidifying the slopes of unstable strata, 


Abstract of a paper read before the Western Society of 
Engineers, Chicago, May 12, 1913. 

‘Chief Mining Engineer, U. S. Bureau of Mines, Pittsburgh, 
enn. 


t*Engineering News,” Oct. 3 and Nov. 28, 1912. 
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at least sufficiently to prevent movement from occurring 
The holes filled with concrete, reinforced with iron bars, 
would serve as deep-seated massive piles. Why not extend 
this principle and drill inclined holes to solid strata, and in- 
sert in them heavy reinforcing bars which, when surrounded 
with cement, would act as diagonals or tension members? 

A further development was to “spring” the holes at the 
bottom by shooting with dynamite This would open up 
crevices, permitting a more extensive cementation, and would 
provide an enlargement which would furnish anchorage for 
the tie bars. The upper end of the tie bar is to be held by 
a concrete capping. Thus the combination of vertical con- 
crete posts and inclined metal ties (going deep enough to 
reach solid strata), with the ground cemented between, would 
furnish a triangular dam, or retaining wall, which should 
have great strength against lateral pressure. 

The nearer the holes, the more thorough would be th: 
cementation. The only limit would be that of cost. The sys- 
tem, if applied extensively, would be costly. But it would 
only be considered where the cost of repairing damage to an 
engineering work by an extensive landslide would be vastly 
greater. 

In proposing the scheme for checking, or rather prevent- 


Original former Proposed Slope _Surtace of a Slide Apr. 25/92 


rai itod f 
Oroutea dr / 


s with stee, 





ods embedded 
anal F!+40 Mean Se 1 thf, n grout. 
Canal, El +40 rue Suggested Underground : 
Leve/ “Rotary, Wes! 
NCTAINNG Wali 
300 20 100 0 100 200 5300 400 500 600 700 


PROPOSED METHOD OF PREVENTING SLIDES ON THE 
PANAMA CANAL 


ing, slides, the writer has had three main thoughts in mina: 
i, as far as possibie there should be drainage; 2, there should 
be a subdivision of the slopes from which the slides are 
liable to come; 3, there should be formed an underground 
dam, to prevent the foot of a slope from moving, and also to 
keep the water of the canal from circulating through the ma- 
terial. It is very much more. destructive to the somewhat 
soluble walls to have water constantly entering and leaving 
the crevices through wave action, than if the ground water 
is merely held quiescent. 

The scheme is as follows, and is shown by the accompany- 
ing cut: 

1. To drill a series of holes along lines parallel with the 
axis of the canal, these holes to be both vertical and _ in- 
clined, and go deep enough to reach firm strata below th: 
level of the bottom of the canal. The depth of the holes might 
need to be 100 ft. or over 150 ft. 

2. Cement grout to be forced into these holes under pres- 
sures of 750 to 1000 lb. per sq.in., so that the cement will pen- 
etrate all the fissures, making the mass impervious to water, 
and also binding the rock together. 

3. Steel rods, 3 in. diameter or more, to be grouted into 
the holes. 

4. Before the steel bars have been placed, dynamite is to 
be fired in the bottom of each hole to make an enlarged spac 
in the firm stratum which the holes should reach. These will 
provide anchorage at the bottom. The rods will thus act 
as reinforcement to the cemented zone; and the rods in the 
inclined holes will serve as tension members of the wall. The 
latter rods will therefore be made much heavier than th 
others. The rods are to have nuts and washers or to be upset 
at each end. The upper ends are to be fastened in a con- 
crete capping over the top of the “dam.” 

In applying this method it must be done before the ground 
begins to move. It cannot be applied to ground that is 
actually moving. Moreover, the wall must go sufficiently deep 
to get into solid strata. gut there is nothing except cost to 
prevent such an underground dam from going as deep as 
seems desirable, or to make the holes as large or the tie rods 
as heavy as desired. It would be desirable to try the method 
beyond the present slide areas in order to determine the ob- 
stacles and necessities of the case. The work could be pushed 
from either edge into the slide area. Intermediate ground 
walls could be constructed further up the slopes, so as to 
lessen the weight and also to prevent water which might 
enter above from working down into the larger mass below 
Accompanying these dams, underground horizontal drifts 
might in some cases be put into the slopes to drain the 
ground. 
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The Timber-Treating Plant of the 
Baltimore & Ohio R.R.* 


The Baltimore & Ohio RR. has recently completed 
and put into operation, at Green Springs, W. Va., one of 
the most complete and modern timber-treating plants im 
America. It situated 
large areas of timber land along the south branch val- 
ley of the The requirements of the 
B. & O. system approximate 2,500,000 ties annually for 
renewals, and a large proportion of these ties, with other 


covers 60 acres and. ts close to 


Potomac River. 


timber for railroad use, will be treated in the new plant. 
Practically all of the ties treated at the plant to date 

are oak, the number being approximately 200,000, | The 

A- Retorts 

B* Centrifugal Pumps 

C - Pressure Tanks 

D- Working Tanks 

E- igh Compressors 

F- Low Compressors 

6- Boilers 

H- Engine - Generator 
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PLAN AND ELEVATIONS OF THE 
standard tie in use on the Baltimore and Ohio is 7x8 in. 
and SY ft. long, containing 4+ cu.ft. Ties are unloaded 
and cribbed in piles of seven and one, and are handled 


ix the intention to alr-season all ties. 


| 
by piecework. It 


However, if they are not received in quantities sufficient 
to properly air-season, the plant is designed to give a 
preliminary steaming and vacuum treatment -before the 
Injection of pre servatives. 

The location of the timber-treating plant is believed 
to be admirably suited for all purposes, being near large 
timber areas. Green Spring is at the junction of the 
Romney branch with the main line of the B. & O. 
This branch, which extends 16 miles to Romney, W. 


Va.. 


miles farther to 


with the Hampshire Southern R.R., extending 38 


Petersburg, taps a timber tract of sev- 


The 


outlet for all timber adjacent to the lines mentioned is 


eral thousand acres, much of it being virgin forest. 


by way of Green Spring, and it is merely a question of 
stopping the timber in transit to have it seasoned and 
treated. 

The accompanying fivure shows the plan and elevation 
of the works. In addition an experimental plant, con- 
sisting of a complete physical and chemical laboratory, 
Here is a 
in’ diameter, 9144 ft. long, to hold three 


is situated adjacent to the main building. 
cylinder 30° In. 


or four ties. There are also two working or pressure 


*From 
tendent of 
W. Va. 


information furnished by F. J. 
timmber preservation, B. & O. 


Angier, 


superin- 
R.R., Green 


Spring, 
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tanks, an underground drain tank, pressure pumps ani 
electric centrifugal pump. Any process can be studie: 
and pressure can be supplied as high as 300 Ib. Thi 
chemical laboratory adjoins the physical laboratory, fo: 
creosote distillations, zinc-chloride analyses, ete. 

The office building is of concrete and is fireproof. Thi 
same is true of the other buildings in the plant, except 
small hose and engine houses of wood, located som 
distance from = the structures. A fire-protection 
system has been installed and a fire department will b 
organized from among the employees. A Wate! 
main has been laid the entire length of the tie yard and 
every 300 ft. there is a hydrant. The 
near the office and is equipped with a reel of 300 ft 


other 
6-in. 


hose house is 


I - Feed Water Heater 

J- Feed Wafer Pump 

K- Elevated Coal Trestle 
L-Vacuum Pump 

M-Zinc Chloride Tank 

N- Underground Unloading Tank 
0-Creosote Storage Tank 
P-Water Tank 

Q- Settling Tank 
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PLANT AT GREEN Sprine, W. 


of hose. Water pressure for fire emergency is maintained 
by a high 50,000-gal. tank kept filled at all times. 

There are twe treating cylinders, or retorts as com 
monly called, 7 ft. in diameter and 132 ft. long, made 
of 84-in. steel for a working pressure of 175 |b. per sq.m. 
Kach of the retorts rests on nine concrete piers and is 
On the remaining 
eight piers, the retort rests on cast-steel saddles, with 
the saddles and an 
plate imbedded in the concrete, each nest having thre 
rollers 2 in. in diameter, 10 in. long. 

At each end of the retort is a door which swings on 


securely anchored to the center pier. 


nests of steel rollers between iroll 


steel rollers and can be opened and closed easily })\ 
one man, notwithstanding a weight of 6409 Ib. The door 
consists of a steel frame with flanged-steel dished head 
| in. thick. The retorts are equipped with heating coils 
and also with perforated pipes, used to obtain a mor 
perfeet distribution of steam when green timber is being 
artificially seasoned as well as for the cireulating devici 
of the Card process. 

The main building is of steel-frame construction wit! 
corrugated The floors o 
the building are of cement and there is a concrete bas 
ment so constructed that should any of the preservativ 
be spilled it can be recovered. In the basement. is 
concrete sump equipped with an electrie signal warning 
the engineer in charge when the sump is filled. Th: 
sump is emptied by means of an ejector, the liquid pass 
ing into a settling tank about 50 ft. from the building 


iron sides and concrete roof. 








June 59, 1915 
‘he settling tank is also of concrete 20 ft. wide, 50 ft. 
long and approximately 10 ft. deep. The tank has four 
compartments and after the drainings from the plant 
enter the first) section the liquid Is travel 
through each of the others in a circuitous path to the 
By this time any creosote carried from the plant 


forced to 


last. 
falls to the bottom, because of its greater specific gravity, 
and enters a well in the bottom of the last compartment 
of the settling tank. Here an electric bilge pump forces 
it to an underground tank. 

The boiler room, 30x40 ft., is situated adjacent to the 
main building, and contains two horizontal return-tube 
boilers of 150 hp. each, built for 125 Ib. working pres- 
Space is provided in the room for a third boiler 
4 to be installed when the requirements justify an enlarge- 
; ment. <A boiler-feed feed-water 
E pump complete the equipment in the boiler room. 


sure. 


heater, Injector, and 

The oil storage tank is 40 ft. in diameter by 30 ft. 
high, having a total capacity of 280,000 gal. There is 
also a storage tank 15 ft. in diameter by 20 ft. high, for 
concentrated solution of zine-chloride, with 25,000 gal. 
capacity. 
coils in 


The oil-storage tank has 500 sq.ft. of heating 
An angle stem thermometer is 
placed in the side of this tank (the oil being kept at a 
constant temperature of about 120° F.). 


four sections. 


Near the storage tank is an underground unloading 
tank, 6 ft. in diameter by 60 ft. long. The tank is in- 
closed in a concrete pit, which will prevent waste of 
the creosote in the event that leakage occurs. The tank 
will withstand an air pressure of 50 |b. per sq.in. and 
from this tank into the 
working tanks by air also. The working tanks and pres- 
sure tanks are all located inside the building, so that 
warmed and the tempera- 
ture of the working solution retained at 190°, 


creosote is) forced storage or 


they can. economically — be 


The working tanks are 24 ft. in diameter by 20 ft. 
high, each having a capacity of about 68,000 gal. They 
rest ft. above the floor line, 
and are equipped with three sets of cast-iron radiators 
with a total heating surface of 441 sq.ft. Each tank 
is also equipped with air coils for agitating a mixed so- 
lution of creosote and zine chloride. Air is admitted at 
100 1b. pressure and distributed in such manner as to 
completely mix the solution in from two to five min- 


on concrete foundations 6 


utes. The tanks are also equipped with mercury gages 
Which show the true reading in cubie feet and gallons, 
Kach tank has a regu- 
lator to govern the steam supply and to maintain the 
required temperature. 


regardless of the temperature. 


a 


in diameter and 14 ft. 
high, made of 7-in. steel for a working pressure of 175 


The pressure tanks are 8 ft. 


lb. They are in reality a combination of pressure, meas- 
uring and drain tanks, and are located in such a way 
that they are readily filled while the treating cylinders 
are being loaded preparatory to treating a charge of tim- 
ber. Compressed air can be applied through the top 
of these pressure tanks to force the preservative out 
through a bottom pipe leading to the retorts. Pressure 
is maintained until the required absorption is obtained 
in the timber, after which the valve is Closed and any 
remaining preservative can be returned 
tank by means of the compressed (air 
pressure tank. There is also a sufficient 
pressed air in this tank to force all of 
the treating cylinder back to the working 


to the working 
already in the 
amount of com- 
the solution in 
tank. The tanks 
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are equipped with mercury indicators which show the 
amount of solution going into the timber. 

They are also used as drain tanks to catch and meas- 
ure the solution taken from: the timber during the vac 
uum and draining The the 


sure tanks are only slightly lower than the treating cy! 


process, bottoms ot pres- 


Inders; and though all of the drainings from the charge 
would not flow into the pressure tank by gravity, this 
Is easily and quickly accomplished by admitting at- 
mospheric pressure to the treating cylinder while the 
pressure tank maintains a This 


of pressure-measuring-drain Is unique with 


combination 
the 
It was worked out bv the writer, 
assisted by Card and McArdle, who were the drafismen 
on pipe plans. 


Vacuuln. 
tank 
plant at Green Spring. 


It eliminated entirely the dirty and ex- 
pensive pressure pumps commonly in use in timber-treat- 
ing plants. 

Recording gages and recording thermometers are con- 
nected to the treating cylinders. This places the super- 
intendent in complete touch with the treatment in all of 
its details, the charts indicating the temperature, pres- 
sure and vacuum recorded for every moment the plant 
is in operation. 

The plant is heated throughout by steam, a vacuum 
system being used, all condensation being returned to 
A 50- 
kw. generator furnishes the light for the plant and the 
vard, there being three are and about 50 
lamps. 


the boiler-feed heater and thence to the boilers. 


Incandescent 
The electric plant also furnishes current to oper- 
ate two LO-hp. S-in. centrifugal pumps and a 1-hp. bilge 
pump. The centrifugals are used to circulate a mixture 
of creosote and zince-chloride in the retorts while using 
the Card process. The bilge pump is in the settling tank 
and is used to pump creosote, that may have settled out 
from the drainings, into the underground unloading 
tank. 

There are 150 tie cars used to deliver 
from the treating cylinders. All storage-vard tracks 


have three rails, the outside pair being of standard gage 


the ties to ana 


and the inside rail fixing a 30-in. gage for the tram cars 
In loading for treatment the ties are classified as hard 
and soft woods and as No. | and No. 2.) For this work 
the men are paid at a rate per tram instead of per tie 
as is the case of unloading and cribbing for seasoning. 
Thus it makes no difference whether there are 30 or 49 
ties on a tram, the cubical contents are practically the 
same and the amount paid is the same. 


2 


* 
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The Pension the Pennsylvania 
completed its thirteenth year of operation. It 


System of R.R. has just 


will be remem 


bered that establishment of this system was one of the early 
acts of A. J. Cassatt, on becoming president of the road in 
1899. By it, each employee is obliged to retire, on a pension, 


at the age of 70, and an employee may be retired, at the ag 


of 65, in case of physical disability The stipend allowed 
amounts to 1% of the average salary, or wage, for the ten 
years previous to retirement, multiplied by the number of 
vears in the service of the company No man may enter the 
employ of the road after attaining the age of 45, so that any- 
one retiring at 70 receives at least 25% of his average annual 
salary for the previous ten years. This allowance is given 
without any obligation to the railroad and the only stipula- 
tion is that a pensioner may not re-enter the service, under 
any condition. 

Compilation of records shows that in the 13 years, 7152 
men have received $8,368,786 from the various companies. Of 
these men, 3345 have died, leaving 3807 on the present rolls. 
Of these 2843 are on the lines east of Pittsburgh and 964 on 
lines west At the close of 1912, 296 of the pensioners on 
lines east of Pittsburgh were over S80 years and nine were 


over 90. 


1 1s4 


Grouting the Arches of an Old Stone 
Viaduct 


The Paris-Bordeaux line of the Paris & Orleans Ry. 


crosses the valley of the Dordogne River, near Libourne, 


by a masonry viaduct having 100 arches of 33-ft. span. 
This 


longitudinal cracks appeared in the intrados of the arches, 
but these did not 


was built im 1846-50, and during its early years 


appear to be of importance until a 


few vears ago, when they began to extend under the in- 
fluence of heavier engines and and faster 


stock 


rolling 
The WiOst SerTlOUS cracks were close to the center 
In 1900, about 


were noted, some of them 16 to 20 ft. long and 0.6 to 0.8 


trains. 
line of the structure. 100 of these cracks 
In. Wide. Some repairs had been made hy replacing de- 
fective stones, pointing the joints and packing the cracks 
with cement, but in 1909 a general system of repair was 
undertaken. 

Three arches at a time were supported on centering 
and the top of the arch uncovered. The concrete cov- 
ering over the masonry was not disintegrated but showed 
a number of longitudinal cracks which allowed water to 
Cracks were found in 
the extrados of the arches, some of which penetrated 


leak through to the arch masonry. 


(more or. less obliquely ) the entire thickness and con- 
nected with the cracks on the intrados. The cause seemed 
to be the soft character of the stone used, the edges being 
influence of vibration, 


especially where joints were not properly filled. 


cracked and crushed under the 
This ac- 
tion resulted in causing considerable voids in the ma- 
It was necessary, therefore, to fill the voids and 


thoroughly bond the masonry into a solid mass, and the 


sOonry. 


method adopted was to force in cement grout under pres- 
sure. As the concrete covering was mainly intact, the 
grouting was done from the lower side or intrados. In 
this way it was not necessary to interfere with the traf- 
fic, Which averaged 85 trains daily. 

At first a machine was used that had been employed in 
grouting the lining of the approach tunnels at the Orsay 
railway station, in Paris. This had a lower reservoir for 
the grout, and an upper chamber in which air was com- 
pressed by a hand-pump. This was not satisfactory. The 
pressure was not sufficient to force the grout into the 
voids, and the grout frequently set in the pipes; causing 
continual delay and trouble. On the advice of Mr. Su- 
quet, Engineer of the Metropolitan Railway, of Paris, a 
pressure pump was used, so that the operating piston 
did not come in contact with the grout, but worked in 
pure water, transmitting pressure through a diaphragm 
to the grout in an adjacent chamber. The pump was 
driven by a gasoline engine of 114 hp., the whole outfit 
being mounted on a truck. 

The working force consisted of five men; two masons 

The masons frst 
them wth 
ola 


and three to attend to the grouting. 
cleaned out the 
inserting at selected points pieces of 


fissures, and closed otaster, 
*4-mm. lead gas 
pipe as nozzles. The plaster was allowe-t to set for two 
davs before the grouting gang did *ts work. The fore- 
man supervised the work and attended to the engine. 
One man prepared the grout and kept it stirred. The 
other man handled the injection hose, which he fitted 
to the lead nozzles mentioned above. This man wore a 
mask and goggles to protect his face and eves from the 
jets of grout which spouted ont «when the voids had been 
filled. In a little while, however, he became expert at 
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determining from the pressure in the hose the probable 
period of injection, and shut off the flow by a valve so 
that there were no overflow jets. This method was very 
successful and gave no trouble. The only precaution 
necessary Was to pump water through the hose occasion- 
ally in order to prevent clogging. 

Rach arch had at least 20 injection nozzles, and some 
had as many as 100.) The minimum amount of cement 
per arch was 110 to 220 Ib., for 32 arches; the maximum 
was in four arches which required 1540 Ib. each. The 
average Was 475 Ib. per arch. The total cost was $880; 
this included the cement, plaster, lead and wages. Test 
holes drilled into the work showed that the voids had 
been thoroughly filled and the stones bonded together. 
The old cracks have not extended, and the slipping or 
displacement of the (due to their wear) has 
ceased, 

This 1909 and finished in 
1911. Our information respecting it is taken from an 
article in the February number of the Revue Generale des 
Chemins de Fer, by Mr. Adam, Engineer of Mainte- 
nance-of-way of the Paris & Orleans Ry. 


stones 


work was commenced in 


°° 
ve 


The Idaho Public-Utilities Law recently approved by the 
governor is patterned after other state legislation which has 
proved effective in the regulation of public-service corpora- 
tions. There are to be three commissioners appointed by the 
governor for overlapping terms of six years each at salaries 
of $4000. The commission appoints its own secretary and is 
empowered to employ engineers, accountants, inspectors, ete. 
The attorney-general of the state is the counsellor of the 
commission in actions at law. The usual scope of definition 
is given to the term “public utilities” and it also includes 
specifically wharfingers, warehousemen, and distributing com 
panies which serve the public only indirectly. 
structing irrigation works are specificaliy excepted. 
provides that all charges by a public utility, ov 
must be 


Companies con- 
The law 
several jointly, 
just and reasonable without prefe: nce or diserim- 
ination and that the service must be reasonable, ndeouate and 
efficient, promoting the safety. health, comfort ana Conven- 
ience of patrons, employees and the public generally The 
commission has ample power for makin.: investigations, in- 
specting property, holding kearings, examinirg and 
records, compelling the attendance cf witness-s, regulating 
service, fixing rates, and enforcing its orders. 

The commissioners and their «mployees are 
divulging information receivel from a 
such as is open to public inspection 
of the commission, and disobedience 
a felony. 

Thirty days’ notice to the cemmission is required before 
rates may be changed and the change may not be upward 
withont their permission. It is previaed that the act shall 
not rrevent sliding scetes nor the adjustment of rates in re- 
lation to dividends wider the approval of the commission. 
Teiephone and telezraph companies are instructed to handle 
>roffered business ‘vithout delay or discrimination whether 
the business is -_rom companies with whose lines physical 
connections may have been ordered by the commission. 

Street-railway, electric-supply, telephone and water 
corporations may construct or extend their plants hereafter 
only by first securing a certificate of public convenience and 
necessity from the commission. Exception is made, however, 
in territory in any city or town heretofore lawfully occupied 
or contiguous territory not already served. Power-generating 
companies, moreover, may enlarge their plants without per- 
mission or develop new plants and market the output. None 
of the specified classes of utilities may exercise any right or 
privilege or obtain a franchise without first obtaining a cer- 
tificate of necessity. 


books 


enjoined from 
public utility, except 

* made public by order 
of this provision is made 


gas, 


Provision is made for rehearings on any order of the com- 
mission and for appeal to district and state supreme courts. 
The penalties for disobedience of the orders of the commis- 
sion are fixed at not exceeding $2000 for each offense, each 
day of continuing violation being considered a separate of- 
fense. Each individual offender, either as individual or an 
agent of a company, is liable to a fine not exceeding $1000 
or to a jail sentence not exceeding one year for violation of 


commission orders. 
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Wanted: Machinery for Levee Building 

The levees along the lower Mississippi River from Cairo 
to the Gulf contam nearly 250,000,000 cu.yd. of earth, a 
vreater voluine than the total excavation on the construe- 
tion of the Panama Canal. Practically all this work en 
the Mississippi levees has been done by either hand power 
or horse power. The negro pushing a wheelbarrow and a 
team of mules pulling a drag scraper represent the motive 
power and tools hy which almost all this enormous vol- 
ume of earth has been moved, 

At the present time the probability seems strong that 
a great addition will be made to the Mississippi levees 
The tloods of 1912 


following in such close succession, have aroused 


during the next four or five years. 
LYTS, 


the people of the valley to the realization that the present 


1 


and 


from 
1897 to TOT, kept practically all the tlood waters off the 


levee system, while it has for a long term of years, 
lanicds of the delta, is hot secure enough and high enough 


to guard against the vears of exceptional tlood. It is. 
probable, therefore, that during the next five years many 
added to the 


be an Oppor- 


millions of cubie vards of earth will be 


Mississippi levee line: and there sees TO 


tunity here for the manufacturers who have developed 


new forms of excavating apparatus and earth-handling 


machinery and for the contractors familiar with the use 


of such machines to prove the value of these devices. 

We are not by any means urging here the oft-repeated 
foolishness that the discarded plant on the Panama Cana: 
and the 


should be work 
Every engineer familiar with th 


work brought up utilized for 
along the Mississippi. 
conditions knows that the rock-excavating plants used im 
digging the Culebra Cut would be wholly useless in the 
conditions prevailing in the Mississippi Valley. 

There have been developed, however, a number of new 
types of earth-moving machinery during the past few 


cable drag seraper, which might pos- 


vears, such as the 
sibly prove adapted to the work of Mississippi levee con- 
struction. We feel confident that the engineers responsible 
for this work will gladly coédperate with makers and 
users of machines which promise to reduce the cost ef 


he amount of 


levee construction and thereby increase t 
material which can be placed in the levees with the funds 
available. 


o* 
ve 


A Regular Semi-Monthly Meeting of 
the American Society of Civil En- 
gineers outside of New York 


The American Society of Civil Engineers has just an- 
innovation in the 
Hitherto the 
has always had an annual meeting in January in New 


matter 
Societ V 


nounced a somewhat radical 


of holding its regular meetings. 
York City and an annual convention in June at some 
place that might reasonably answer to the name “‘sum- 
mer resort,” or at that 
would allow pleasurable outdoor activities in June. In 


lenst could boast of a climate 
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addition to these regular sem! 
monthly meetings have been held in the Society House in 
New York City, 


pear in the regular monthly Proceedings are 


two general meetings, 
at which meetings the papers which ap- 
read and 
discussed. 


It is now announced that on Oct. 15, 1913. the regulat 


semi-monthly meeting scheduled for that date will be 
held at New Orleans, La., and not in New York. Full 
details of the method of carrying on this meeting art 


not as yet available, but a society announcement gives 
the following explanation of the reason for holding the 
meeting outside New York City. 

It has realized for 
nual convention during ¢ 


been some time that, 
‘ach year, it is 
will be 
membership, and there are 


hold a 


with only one an- 


almost impossible te 


hold meetings which recessible to the 


rapidly growing 


some localities in which it is 


per- 
desirable to 
this 


haps not summer convention It is hoped 


that by plan one or more additional society meetings 
can be held each year and that these will serve to. bring 
the somewhat widely scattered membership into closer touct 


With the Society and its work. 


This experiment is, of course, a result of the feeling 


common among the membership of all the large nationa! 


societies that the home members, or those living in th: 


nnmediate viemity of the home office. receive more than 


their share of the benefits of the association. In other 


large national societies a solution of the difficulty has 
been attempted by the establishment of local branches, 
but in the American Society of Civil Engineers the loeal 
although several ot 
The New Orleans meet 


ing and those subsequent thereto, if anv are held. will be 


branch idea has hot heen favored 


such branches are in operation. 


watched with interest bv the other societies that have the 
same problem LO solve. 


o* 
we 


Should an Engineer Make Himself 
Financially Responsible for His 
Estimates? 


Baltimore American So. 


rs, the committee appointed 


At the recent meeting of the 


ciety of Mechanical Enginee 
Soctet { 


to present a code of ethics for adoption by the 


offered an additional clause to be imserted in the pre- 
posed code which has heen pefore the Soerety for SOT? 
months, and was published in ENGINEERING News cf 
Jan. Re 1913. The proposed hew clause reads as fol- 
lows: 

The engineer, in conformity to the practice in other pro- 
fessions, should not offer or execute a bond to 1 inte th 
performance of his work The client eliane fi tha 
satisfactory execution of his work should be the profession 
reputation and experience of the e1 i 

In recommending the adoption of this clause as a 


part of the hics, the committee was 


proposed code of eT 


aware that cases are not uncommon where engineers of 


eood reputation do offer to guarantee their work. It 
mav be well to explam, therefore, the reason hich 
seemed to the committee conclusive why the engineer 


should not make such euarantees. 


It may be said at once that the question as to f 
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propriety or Impropriety of such practice on the part ot 
engineers turns at once on the basic question whether 
enginecring is a profession or whether it is a commercial 
trade. It may be said frankly that where 
carried 


business or 
in 


other words where an engineer is engaged in business as 


engineering Is on as a commercial business, 
a contractor or a. manufacturer or a dealer he must be ex- 
pected to contorm to ordinary trade customs and it Is 
entirely proper that he should v1ve euarantees and bonds 
for the performance of what he undertakes to do. Where, 
on the other hand, the engineer is engaged in working in 
a professional capacity, where as an advisor or designer 
he is in charge of engineering work, it is contrary to the 
interests of his profession, himself and his chents that 
he should be called upon to give financial guarantees 
for his work. 

To illustrate what is happening, we may best depict 
the situation by reporting an actual case that recently 
came under our notice. The authorities of an important 
city desiring to build a large bridge, secured designs from 
a number of leading bridge designers under an offer of 
prizes for such designs with the understanding that the 
engineer receiving the first prize should be placed in 
charge of Each competitor submitted 
with his design an estimate of the cost of Construction. 
One of the competitors later offered to give a bond that 
the cost of the completed structure should not exceed the 
estimate he had given, and on the strength of this guar- 
antee he was awarded the first prize. 


the construction. 


It can readily be understood that such guarantees are 
These men 
are inclined very naturally to say that the engineer who 
is Willing to back his estimate with a financial guarantee 
shows thereby his confidence in his work and his relia- 
bility. Strong prejudice is created at once in favor of 
such a competitor as compared with another man who 
follows the professional standard and declares that his 
reputation and standing must be the reliance of his 
clients. 


very attractive to the average city council. 


Let us, however, follow out the situation a little fur- 
ther, and see where it lands us. The average charge fo1 
engineering work on the part of the designing engineer 
for a bridge costing, say, half a million dollars, would 
seldom exceed 6% of the cost of the structure. The en- 
gineering work performed by the contractor in connec- 
tion with shop drawings, designs, manufacture, erection, 
ete.. Is, of not included im this. 


is. Out of this 6% 


course, 


of the structure’s cost, the engineer in responsible charge 


of such a work will probably expend in actual money at 
least 1% 
horings, preparation of design, drawings and estimate, 
inspection of the material and of the work of erection 
until the final completion. 


upon the work of making surveys, soundings, 


This leaves the engineer with 
1 maximum profit upon the work for which he bears the 
‘esponsibility, of 2% of its cost at most; and the average 
nargin of profit will be much less than this, we believe. 
But the risk of loss involved in a financial guarantee that 
he estimated cost of the structure shall not be exceeded 
vould represent almost invariably a risk of much more 


than 2%. 


The itself then into this: 
in any engineering work there is always a fair chance that 
the final cost will overrun the estimate by as much as 
10%. no matter how carefully and conscientiously the 
original estimates are made, the engineer who gives such 


situation revolves Since 
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a financial guarantee and who is financially responsible 
runs the risk that he may have to lose not only the profit 
on this particular piece of work but all he could make 
as profit on five to ten other pieces of work of similar 
size. Every engineer knows perfectly well that the earn- 
ings of engineers, even the men who are leaders in the 
profession, are insufficient to enable them to assume any 
such financial risk. To do so would be simply a game 
of heads [ win, tails you lose. If the engineer were 
placed in the position of the contractor where he could 
keep for himself as profit the whole amount by which 
the cost of the work fell be/ow his original estimate there 
might then be some reason in making him pay for the 
extent to which the cost exceeded his estimate. 

Again, however, we need to get back and consider 
what the engineer’s estimate is, or rather what it ought 
to be. If it were common for engineers to guarantee 
their estimates by 
estimates as large 
It would be manifestly unwise, however, 
to place any such premium upon exaggeration by engi- 
neers, 


a bond, every engineer would make his 
as possible, thus making himself secure 
against loss. 


When a man asks his professional engineering ad- 
viser what his estimate is of the cost of a piece of work 
it is his right to be informed, as nearly as that engi- 
neers ability and experience will enable him to give it, 
To 
have an estimate exaggerated in order that the engmeer 
may gain a reputation for saving money in executing 
the work is contrary to the client’s interest. 


what the cost is going to be as nearly as possible. 


Since the engineer has not the financial ability to guar- 
antee the accuracy of his estimate and make the guar- 
antee good, there will result, should such a system of 
guarantee come into general use, the transfer of engi- 
neering work from the independent professional engi- 
neer, working with his own brains and with assistants on 
whose special knowledge and ability he can rely, to the 
large engineering corporation, relying on its profits from 
taking engineering contracts and doing the engineering 
work an incidental. There are surely already in- 
fluences enough and tendencies enough toward the elim- 
ination of the professional engineer and the performance 
of free engineering work by contractors without giving 
the movement further encouragement. 


as 


It should be said, however, that it is not in general 
the responsible, reliable and experienced engineer, by any 
means, who offers to guarantee his estimate. When a 
city council is selecting an engineer to prepare plans 
for a system of water-supply or sewerage or what not, 
it is generally the competitor of little or no professional 
standing and reputation and with little or no financial 
responsibility who is foremost with the offer to guarantee 
that his work can be performed inside his estimate. It is 
manifest that financial guarantees from a man who has 
nothing with which to make his guarantee good mean 
nothing in reality: vet this sort of talk from a man who 
can bluff well will often have a strong influence with 2 
city council. 

Tt should not be thought, however, that the subject 
we are discussing relates merely to the financial guaran- 
tee of the accuracy of an engineer’s estimate. The ques- 
tion is as broad as the whole range of engineering work 
and it may be well to say that the clause proposed by the 
Code of Ethics Committee of the Mechanical Engineers 
is in conformity to the uniform rulings of the courts 
and the well known position of the engineer in law. 
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If an engineer of experience and standing, conscien- 
tiously and to the best of his ability carries out a piece 
of work, let us say for example builds a reservoir to hold 
water, and it afterwards fails from some cause or other, 
the law does not hold the engineer financially responsible 
for the failure of his work, nor can he be held criminally 
responsible, unless it can be shown that he has been neg- 
ligent in some respect involving real culpability. 

The engineer who undertakes work which he is com- 
petent to do and who executes it with care and thorough- 
ness it not held by the law to be the guarantor of that 
work any more than the Iaw holds the doctor the guaran- 
tor of the life of his patient, or the lawyer the guaran- 
Of course either the 
doctor or the lawyer Is responsible to his chents in dam- 


tor of the soundness of lis opinion. 


ages, if through gross neglect and incompetence he fails 
to do those things which ordinary professional practice 
would demand and the client suffers loss. 
applies to the engineer. 

It need hardly be said in this place that ENGINEERING 
News, in making the above argument, is not by any 


\ similar rule 


means urging that engineers should be released from any 
responsibility properly belonging to them. Our proposi- 
tion is that their responsibility should be for their work 
as professional men; and that no engineer should attempt 
to assume a financial responsibility that the law does not 
expect him to take and which his financial condition for- 
bids him from doing if he is to continue solvent. 


oo 
se 


Can Engineers Be Trusted to Arbitrate 
Fairly and Intelligently between the 
Public Interests and the Prop- 
erty Interests? 


Senator Robert M. LaFollette, of Wisconsin, is said to 
have taken the chief responsibility in the drafting of the 
Railroad Valuation law. In the journal which he pub- 
lishes. LaFollette’s Weekly, for May 10, there appeared 
a leading article headed in large type “An Economis: Ts 
Needed.” The article, which is signed by Senator LaFol- 
lette himself, says that the railroad valuation work should 
be placed in charge of an economist and not an engineer. 
We quote as follows: 

The Interstate Commerce Commission 
gravest responsibility of its life. By its work in valuing the 
property of the railroads the Commission will be judged by 
the American people now and hereafter. It has already an- 
nounced the appointment of a staff of civil engineers as the 
first step in forming its organization. Engineers are indis- 
pensable, as are accountants and other experts, but it is not 
believed that engineers will be placed in charge of the work. 
That is a mistake which made 
repeating. 


faces today the 


has been too often to excuse 
The value of the physical properties is very important and 
1s essential that the engineers should submit their findings 
on these factors; but even with these elements, a critical study 


of construction, repair, maintenance and depreciation ac- 
counts may be more illuminating than the engineers’ ap- 
praisals and in every case will constitute an indispensable 


check on the work of the engineers. Hence it will be neces- 
Sary to add to the staff a corps of experts familiar with rail- 
road accounting. 

Besides, complex financial operations will* present them- 
selves, the most thorough and searching examina- 
All of these elements, classes of values and all financial 
Operations must be correlated, weighed and interpreted with 
relation to each other and as a whole. For these reasons 
the entire work must be under the control of an economist 
and not of the engineers whose work is to be checked. 

The valuations of railway property by not all, 
of the states have been made from the rather 


requiring 
tion. 


many, if 
engineering 
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than from the economic viewpoint. This has in every case 
given the railroads the advantage. The engineers who have 
made valuations of railway property have been primarily 
trained in the employment of private interests. Their prac- 
tical experience in that service and in valuing public util- 
ities for purchase and consolidation has always been from 
the viewpoint of the PROFIT WHICH PRIVATE INTERESTS 


COULD SECURE FROM THE PUBLIC. The economist by 
his very training deals with the whole problem from the 
public’s standpoint, that is the standpoint of the JUST RE- 
LATION BETWEEN PRIVATE INTEREST AND PUBLIC IN- 


TEREST. For every reason, therefore, it is vital to the scien- 
tific integrity of this great economic investigation that it 
should be under the general direction and control of the ablest 


economist to be found in the country 


Senator LaFollette is unquestionably correct in his 
statement that questions of economics are deeply involved 
Ile is right in stating 
that these economic questions are even more fundamenta! 


in the task of railroad valuation. 


than the valuation of the physical properties; but he 
is, in our opinion, fundamentally and absolutely wrong 
in his statement that engineers are less trustworthy to 
maintain a fair and equitable relation between the pub- 
lic and the corporations than are the economists. 

It is true that there are in the engineering profession, 
particularly in the branches having to do with the oper- 
ation of public utilities, many prominent men who by 
long service with the corporations have acquired a strong 
bias on that side. It would be easy to name a number 
of prominent mechanical and electrical engineers par- 
ticularly who are definitely committed to this side of 
the question. The attitude of these men, however, does 
not by any means commit the profession as a whole to 
any partisan view of the question. 

Speaking from a wide acquaintance with engineers in 
different branches of the profession, we believe there is 
no Class or profession, not excepting the teachers of 
economies in the colleges, who have a broader and fairer 
understanding of the economic questions in connection 
with the valuation of public utilities than have engineers. 

As a matter of fact, the work of valuation has been 
going on, not merely for railways, but for various other 
public utilities for nearly a quarter of a century; and 
almost the whole of this work has been done by engi- 
neers and has received general public approval. 

One in search of sound discussions of the economic 
and legal principles underlying such valuation will find 
more such discussion in the proceedings of engineering 
societies and in the reports rendered by engineers than 
anywhere else. 

On behalf of the engineering profession, therefore, we 
think it important that a strenuous protest should be 
made against Senator LaFollette’s charge that the engi- 
neers who have conducted valuation work in the past 
have made their valuations “from the viewpoint of the 
profit which private interests could 
public.” 


secure from the 

To make such a charge, without a scintilla of evidence 
in its support, falls little short of a libel on the engineer- 
ing profession. Senator LaFollette ought to know that 
the engineer, by the very conditions of his employment, 
is trained from his earliest experience to occupy an im- 
partial position. Every engineering inspector must en- 
deavor to fairly adjudicate between the contractor and 
the party for whom the work is being performed. The 
same thing applies all the way up the line. There are 
hundreds of millions of dollars worth of work in progress 
in the United States today, the performance of which 
depends upon the impartial adjudication of the engi- 
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the time of the Incas or before, where he possesses a parcel 
of land and its produce for his own use. 

You will see from the above that the irrigation problem 
in this country is as much a social problem as a strictly en- 
gineering one, and this is probably a corollary to the more 
reneral statement that the carrying out of engineering works 
constantly involves the solution of social problems. I think 
at any rate I have said enough to show that the conditions 
here connected with the work I am trying to do are somewhat 
complex, and that they require unbiased treatment. 

So far, I have spoken only of the legislative manipulations 
of the landed classes. There is another element in the prob- 
lems that are coming up which I think will interest you as 
an American and as an engineer. That is, the attitude of the 
so called “Diplomatice Service” in support of any proposition 
that purports to be American, and is introduced with a 
letter from Senator Doe, or some other U. S. Congressman. 
Recently, Mr. R., a member of a Chicago firm, proposed to 
this Government a scheme that is in brief as follows: 

The Government was to issue two million pounds in gold 
bonds with guaranteed interest and principal, and sell these 
to Mr. R. at 87%% of their par value, and was to pay to Mr. 
R. 15% of the cost of constructing the irrigation works paid 
for out of the proceeds of the said bonds. It was to pay also 
tu Mr. R. $35 U. S. Currency, for each acre colonized by him, 
ane to allow him to colonize at the rate of one man to each 
150 acres, and to give Mr. R. the exclusive power and author- 
ity to construct and operate all railroads, telephone and tele- 
graph lines, moles, wharves and docks, to manufacture all 
structural materials, cement and brick, to build all houses, 
to establish all ice and cold-storage plants, etc., within the 
territory irrigated, for a period of fifty years. 

The clause relating to colonization provided that the 
colonist himself need not appear in person, but might author- 
ize a representative to select his land and that this written 
authority and the payment of one pound per hectare, should 
be proof of colonization and oblige the Government to pay the 
18 pounds per hectare referred to in the contract. Also in the 
clause relating to construction, Mr. R. was to be given plans 
and engineering data, and receive a fair profit, 15%, but 
without assuming the responsibilities of a contractor in any 
sense. 

I have had to advise unfavorably upon this proposition, 
but the U. S. Minister here has done all he could to get the 
Government here to accept it, and has gone so far as to say 
to the Government that if the proposition were accepted it 
would be a guarantee that there would be no more trouble 
with this country’s hereditary foe. 

It seems to be the attitude of these gentlemen that I ought 
te support any rascally scheme that they get up to “do” these 
people simply because they and I are Americans. I cannot 
see the patriotic side of this proposition. 

I am strongly opposed to these legislators who are barter- 
ng away the resources and the moral vitality of their coun- 
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LETTERS FO 


The Problem of Protecting the 
Younger Members of the En- 
gineering Profession 


Sir—I have been reading with interest the letters in 
ENGINEERING News in regard to licensing engineers as 
a protection to the profession. In that connection | am 
taking the liberty of calling your attention to a point 
Which I think is of vital interest to myself and many 
other young and relatively inexperienced engineers. 

The following advertisement is taken from the “Sit- 
uations Wanted” column of the Washington Post: 


CIVIL engineer—Employment by all-round field man; 
$1.50 day. 


You will note that the gentleman desiring employ- 
ment dignifies himself with the title of “Civil Engineer,” 
yet he values his services at only $1.50 per day. I fre- 
quently note similar advertisements in the newspapers. 
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try; but I see no essential difference in their aims and the 
aims of these gentlemen who want to get everything for 
nothing and monopolize all the public utilities that can ever 
exist within the territory to be irrigated or improved, 

It is not a question of race or color, or nationality, but 
a question of right and wrong. It may be true that this 
country is not competent to govern itself, but are foreign 
monopolies competent or likely to govern it for the benefit 
of the greatest number? If so, the best proof they can offer 
is a fair and equitable proposition in which they show a de- 
cent restraint from playing the hog and the despot. 

I do not believe that the Government, however incom- 
petent, could do much worse than the foreign corporations 
here have done, especially the English and American corpora- 
tions. Foreign-operated railroads charge an average freight 
rate of 10c. per ton-mile, U. S. Currency. Foreign-operated 
mines pay no royalty, provide no protection to native work- 
ers, send the copper and the dividends out of the country, and 
flood the country with a swaggering retinue that are doing 
more in South America to alienate good will from us than 
any other element. 

One hears from the average man who has traveled in these 
countries that the Government is corrupt. It is not so cor- 
rupt as it is inefficient. The corruption arises largely from 
the abuses that are easy to the clever manipulator in an in- 
efficient organization. 

What is to be the future of this country is a puzzle. So 
far politics has engaged all the President’s time, and that 
of his cabinet. If foreign capital will not come into the coun- 
try on a basis that permits a rural population to live in better 
condition than that of the laborers upon a large plantation 
whose products are sent to Europe and North Americe, then 
I do not believe that foreign capital should get in. 

If the Government cannot now float its bonds so as to 
build and operate its own irrigation works, let it wait until it 
can. 

The country is not suffering, there is no immigration of 
poor Europeans, or any other kind of immigration, there is 
no crowded population. Why should public works be built 
today at any cost to the country, depriving the nation of 
its resources, when by waiting a few years, land values will 
rise and interest rates fall to the point where capital will 
have to strike a different attitude. 

In the meantime, we will have the advantage of added edu- 
‘ration, increased legislative and administrative intelligence 
and efficiency, and a larger understanding of what the na- 
tional resources are capable of producing if properly man- 
aged. The importance of this point of view to the nation 
will be appreciated when it is understood that there are only 
a million and a half acres of arable land on the coast, the 
part of the country that must for many years sustain the 
center of population and culture of the nation; and if this 
goes today into the hands of monopolies, there will be no 
democratic future for the country. 


THE EDITOR 


A few years ago I was honored by having the degree 
of Civil Engineer, conferred upon me by a recognized 
engineering school, and since then I have had a varied 
line of experience in field and office in the East, North 
and West. I am at present employed by the govern- 
ment in the capacity of an engineer. 

But I cannot as yet really call myself an engineer in 
the light that the recognized men in the profession are 
called engineers. I feel that at least 12 to 15 years of 
experience are required before one may attain that dis- 
tinction. Yet this man boldly subscribes himself “Civil 
Engineer.” He may be all he claims, but in that event 
there is something wrong somewhere if his services as a 
Civil Engineer are worth only $1.50 per day. 

| graduated from college without money, friends or 
“null” to help me secure any kind of a job and every- 
thing I got was by my own nerve. And during my four 
or five years of experience, the hardest thing I have en- 
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countered in getting work is the competition with the 
fellow who has served as utility man on a party for two 
or three seasons, who calls himself an engineer, and will 
work for half of what I feel that 1 am worth as I gain 
Until the last > forced to 
start work in the spring at less than half the pay I was 


experience. vear I have been 
vetting when | was laid off when work stopped the fall 


before. And pardon my apparent conceit when T say that 


[ carried some recommendations from previous employ- 
ers of which [am proud. 
and 


I know several others of practically my age eX- 


perience Who have had no “pull? and who have encoun- 
tered the same difficulty, so that I feel our trouble is not 
all due to lack of ability and poor address. 

I do not feel competent myself to suggest any pos- 
sible remedies for the conditions noted above; so in the 
interest of my fellow “youngsters” in the profession, I 
am taking the liberty of asking you to suggest the sub- 
ject to the prominent men in the profession that they 
may consider us younger men when considering protec- 
tion for the engineering profession in general. 

Ropr, TRULLINGER, 
1913. 


Washington, D. C., May 20, 


of 
e 


The Grouted Foundation at the 
Lahontan Dam 


Sir—In your issue of May 8, 1913, p. 969, I note your 
editori.| comment concerning the grouting of the La- 
hontan Dam of the Truckee-Carson Project of the U.S. 
Reclamation Service, an article covering this work writ- 
ten by D. W. Cole having appeared in’ your Issue of 
Apr. 3, 1913, p. 647. In your comments you state that 
the estimated saving of the grouting process over that of 
an excavated and concrete-filled trench is but $3300. 

The above . article, will 
bo seen to represent only the saving between the cost of 


amount, by reference to the 
the grouted cutoff and the estimated cost of excavating 
ani tilling with concrete a trench to the depth 
and does not take into account the loss and expense in- 
cident to the delay in program which the excavating and 
ev of the trench might 


salle 


mvolve. 

le writer, because of previous experience in pressure 
grouting, with the under a tem- 
porary assignment and it was his understanding at the 
Mr. Cole, that it the 


question of time more than anything else which led the 
U. 8S. 


Was connected work 


time, as also is inferred by Was 
Reclamation Service engineers to the adopting of 
the grouting program. trench 


delayed the comobleting of the dam by as much as a year, 


Had the excavation of the 


as [| understand was feared, the consequent maintenance 
of the work, depreciation of plant, and delay in supply- 
Ing water to the project would have made an indirect 
difference in favor of the grouting aggregating many 
thousands of dollars. Un this saving of time lies a great 
advantage in favor of pressure grouting, which, as at 
Lahontan, may be done through casings while the river 
flows uninterrupted on its course. 

You also speak of a double line of holes being put 
down to a depth of 30 to 70 ft. If Mr. Cole’s article 
be looked up it found that while two rows of 
casings were put down those of but one row, with the 
exception of some four or five holes put down for prov- 


ing purposes, were drilled through, so that in effect the 


will be 
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work was accomplished with but a single line of holes on 
J-ft. spacing. 

! think no one will take issue with you that as be- 
tween a concrete-filled trench and a grouted cutoff the 
former is to be preterred when costing but $3300 or 33% 
more than the latter. Certainly such, were there no 
otner consideration, would be the judgment of the very 
able engineers directing the work of the Reclamation Ser- 
vice. The repair of the cutoff of a high earth dam, such 
Lahoutan, is a very serious matter. With a 
masonry dam the water can be drawn off, if need be, and 
a supplementary cutoff put dewn, and grouting or other 
treatment This is not so much the earth 
dam, as some—even in recent years—have learned, if 
not to their own sorrow at 
putting up the money. 


as the 


resorted to. 
least to the sorrow of those 
ry » . 

Che Lahontan Dam has a 30-ft. 
conerete cutoff and the grouting was an added insur- 
ance Warranted hy the earth type of structure and bv the 
fact of the location im the somewhat peculiar 
region. 


“sink” 


Hl. A. Ranps. 
Oregon City, Ore., May 19, 1913, 
A Joint Railway Organization for the 
Inspection of Structural Steel and 
Steel Rails 


Sir—In your issue of May 15, vou publish a communi- 
cation from Albert W. Buel, calling attention to the 
minority report of the Committee on and Steel 
Structures of the Railway Engineering As- 
The idea there suggested of forming an in- 


[ron 
American 
sociation. 
spection organization supported by a number of railway 
companies, united on a mutual interest basis, is not new. 
Morgan T. 
railway engineers and executive officers for several vears. 
In June, 1907, a letter by him was read before the Ameri- 
can Society for Testing Materials with a view to Gpening 
up this subject and laying the matter before engineers 
venerally. It appeared then that such a 
would have been regarded as too radical. 


Jones has been spreading this plan among 


suggestion 


The campaign was continued by Mr. Jones, in personat 
interviews; and In 1912 a comprehensive scheme of or- 
vanization Was worked out and the matter was laid be- 
rore the American -Railway Association, the executive 
committee of which was “of the opinion that the subject 
is not which can be the 
Railway Association.” 


one considered by American 

In March, 1913, a pamphlet relating to railway ma- 
terial inspection was published by Mr. Jones, setting 
forth the proposal that the railways get together and op- 
erate an Inspection department under one head. A means 
of financing the organization was suggested and the 
scope of its more important activities outlined. It was 
very graiifving to him to find the recommendation, even 
of a minority of the Committee on Tron and Steel Struc- 
tures, to be so thoroughly in harmony with his own ef- 
forts in behalf of higher efficiency in the fieid of inspec- 
tion (and consequently manufacture) of railway mater- 
lals. . 

The undersigned, while heartily indorsing this move- 
ment, wishes to take with Mr. Buel on several 
points. It is not fair to hope that a “trust of inspection 
bureaus” could show better results. In all lines of in- 
dustry it is the competition of growing organizations, 
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neaded by capable and conscientious men, which keeps 
the overgrown combinations from becoming utterly 
worthless from the standpomt of efficiency in any other 
line than that of the concentration of wealth for the 
proprietors. As long as inspection is conducted as a 
money making enterprise, competition will be of advan- 
tage to the purchasers employing this service. A trust 
would eliminate the stimulus to efficient inspection, and 
would not concentrate the power necessary to bring 
about some needed radical reforms in manufacture. This 
power can be concentrated only by uniting the buying 
power of many purchasers and backing a common rep- 
resentative, Which representative they control. In other 
words, these purchasers (the railways) should unite to 
maintain an inspection bureau on a codperative basis. 

It is implied in the minority report that men with 
training as draftsmen and computers make better in- 
spectors than men having training in the more respon- 
sible positions in the shop. The experience of the writer 
leads to quite the opposite opinion. The technical man 
is constantly raising questions in regard to design and 
character cf details which have been settled by com- 
petent men before they reach him. Nov until he has 
had several months’ experience, under good coaching, 
does he know what he is in the shop for. The practical 
man, working under an experienced engineer, makes a 
far better inspector. Company inspection is usually less 
eflicient than bureau inspection because the companies 
usually draw on their drafting force for inspectors. By 
uniting to maintain a company bureau with a properly 
constituted force of Inspectors who are specialists, the 
advantages claimed for each system could be combined 
and better inspection at a lower cost would result. 

It may be true in the case of some inspection bureaus 
that the time of the head men is fully taken up by busi- 
hess Management and soliciting. This feature would be 
overcome by the organization proposed. The clientele of 
the bureau would be established and limited by the 
“stockholders list” and the entire energies of the of- 
ficers could then be devoted to securing efficient insnec- 
tion. It is said that, with two or three notable excep- 
tions, one looks almost in vain for the name of a bridge 
engineer in the bureau organization. The writer is 
pleased to learn that the organization which he serves as 
manager is in a small class of “notable exceptions.” 

Mill inspection can be greatly strengthened throngh 
an organization having the united backing of a large per- 
centage of the railways. Many of the errors in method 
which have been introduced gradually into the process 
of manufacturing rails, in order to increase tonnage out- 
put, could have been snubbed in their inception had such 
a bureau existed ten years ago. The problem now is to 
compel a restorstion of correct methods, and this can be 
done only by united effort which will make reform a 
business necessity. 

This brings us face to face with another issue of this 
movement, the production of better rails. The minority 
report of the committee above referred to has lightly dis- 
missed this feature as something to be considered later 
on, and in taking this stand this commijtee has failed 
to see and improve its opportunity. Purchasers who are 
now served by inspection bureaus of the better class, are 
securing bridge material which is quite satisfactory both 
as to quality of steel and workmanship, and 18 years of 
specializing in this field of construction have brought to 
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the writer’s attention ample evidence in support of the 
above statement. Railway accidents due to the failure of 
steel structures are few. 

This cannot be said of steel rails. During six months, 
beginning with October, 1911, and ending with March, 
1912, there were 277 accidents due to broken rails, in 
which 22 people were killed and 768 injured. Volumes 
of statistics can be cited pointing to a very urgent need 
for better rails. Any proposal for the saving of life end 
limb and public and private wealth is not a matter to be 
lightly referred to as.a future possibility. It demands 
immediate and serious consideration. 

The railway companies by subscribing to the organi- 
zation of a bureau of inspection and giving it their united 
support, will be in a position to bring about many such 
needed reforms in manufacture of railway materials. 
The result would be cheaper and at the same time better 
inspection. This would unquestionably result in better 
material and more harmonious relations between pur- 
chaser and manufacturer, which is sadly needed. 

P. EK. Srevens, 
Mer., Morgan T. Jones & Co. 
Monadnock Block, Chicago, May 21, 1913. 
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The New York Water Filtration 
Controversy 


Sir—Your last number devotes much space to what 
you call “The remarkable hold-up of the New York 
water filtration project,” in which you state that it “has no 
apparent engineering justification” and cite me as one 
of the opposition. Permit me, therefore, to state the 
reasons for my views and to call your attention to some 
points not vet clearly brought out. 

beyond doubt, as you indicate, the people of New 
York are justly entitled to water that shall be “dis- 
ease-germ-tree, clear, colorless, tasteless and odorless.” 
The city government is certainly bound to do its best 
to deliver water free from typhoid infection. 

The typhoid rate of New York is very low and is fet- 
ting lower. A reasonable allowance for cases caused by 
bad milk, uncooked vegetables, travelers and “Typhoid 
Marys,” leaves only a very small percentage as possibly 
caused by the water-supply. In Washington, excellent 
filters caused no apparent change in typhoid. 

On the other hand, the city appears to have been quite 
negligent in protecting the supply against contam/na- 
tion. Railroad trestles directly over the reservoir with 
no catch-pans under them, bridges without similar pans, 
house sewers and stable drainage going directly into the 
tributary streams (for which small cesspools could be 
easily substituted) and a very small police to enforce 
such sanitary regulations as exist, are among the things 
neglected. This neglect is far more than enough te ae- 
count for the little typhoid that could possibly be at- 
tributed to Croton water. 

Filtration is the standard way of making a safe water. 
It is not the only way, and the proposed mechanical! fil- 
tration may not be the best way. For example, the 
United States Military Academy at West Point is sup- 
plied with an exceedingly high-grade water from surface 
streams, with a settling reservoir but no filtration. Fil- 
tration takes a very bad water and makes it so good that 
the difference is startling, but it is by no means perfec- 
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tion. 
all the dangerous ones, and mechanical filters are subject 
to errors in Judgment. 
Walter. 


As opposed to 


It does not remove all the bacteria, possibly not 
If neglected, they give dangerous 


the possible benefits of the proposed 
mechanical filtration, is the undoubted fact that the use 
of coagulants converts the temporary hardness, which 
is not a serious matter in the water, into permanent hard- 
ness, Which is. Such hardness makes boiler scale, and 
boiler scale makes a tremendous increase in the quan- 
tity of coal required to make steam, and when one con- 
siders the number of boiler plants in the city, there being 
a pretty lusty boiler to every big building, the matter 
seems no trivial one. It is proposed to remedy this by 
This is 
expensive and has seldom, if ever, been applied to a sup- 
ply as big as the Croton. 


putting the water through a softening process. 


Practically all the reports on the improvement of 
Croton water are based upon the water as it is and not as 
it will be or easily can be made by the time the filters 
built. Apparently, the enforcement of the 
minor matters outlined above would leave Croton water 
objectionable only in the matter of color, taste and odor, 
all due to an excess of vegetable matter in the water. 
This seems to be almost entirely due to shoal places 
within the reservoirs. The marine vegetation on these 
shoals is killed when the water falls and bares the shoals 
to the sun. The land vegetation, which grows when the 
shoals are bare, is killed when they are again flooded. 
A comparatively modest amount of dredging and the 
building of a few “ry, stone retaining walls, should 
eo far toward remedying this at a comparatively smal! 


expense. The use of a trifling amount of sulphate of 


could he 


copper in the reservoir would destroy all the algae, to 

which a large part of the objectionable features are 

aue. 
This 


terfere with the use of hypochlorite, which at other 


same excess of vegetable matter appears to in- 


place Ss. 


fective 
1 
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in very minute quantities, has proved more ef- 
against typhoid than any known filter appears 
Another difficulty in this behalf is stated to be 
the great variation in the quality of the water, a rainfall 
of two inches making a very bad effluent. It seems to 
be overlooked that this condition can be easily remedied 
when the new water is received from the Catskills, which 
will be long before the filtration plant could be made 
ready. ‘Reservoirs filled from the Catskill supply can 
readily be drawn upon for a short time after excessive 
rains to give the Croton a chance for the bad water to 
be wasted or to be properly settled. 


to be, 


Sedimentation is 
a most excellent way to get a pure, clear and wholesome 
water. 

After the above precautions have been taken, a little 
aération at a negligible expense would probably remove 
entirely the objectionable tastes and odors. In addition, 
cleaning out the city pipes and city reservoirs, necessary 
in any ease, would doubtless add materially to the im- 
Practically all these things are recom- 
mended by those who advocate filtration, after the fil- 
ters are built. As there are no immediate dangers in 
Croton water, why not try them first ? 

Engineers advocating filtration say that no water from 
the Catskills can be spared to help out the Croton; that 
the Catskill water is entirely for Brooklyn, Queens and 
Richmond boroughs, to save pumping costs; and that 
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not even an occasional reservoirful can be spared to 
help out the Croton supply tor Manhattan and the Bronx 
after excessive rains, and yet at least one of these engi- 
neers, a few years ago, recommended the award of the 
Ashokan Reservoir contract in the Catskill supply to 
MacArthur Bros. & Co. at a price over $2,500,000 anove 
the lowest bid, that of John Pierce, on the ground that 
the lowest bidder would probably be slow with the con- 
tract and that haste was necessary on account of dan- 
gers of a water famine in Manhattan and the Bronx be- 
cause the Croton supply was getting short. This appar- 
ently excessive zeal for building water-works together 
with the reasons given above, certainly justify the Board 
of Estimate in making haste slowly. 

To my mind, a far more important reason evists 
in the specifications upon which bids were obtained. Fair- 
ness and economy in public contracts are as vital te a 
city’s welfare as pure water. The specifications concerned 
are quite commendable with a few exceptions, but at 
least one of these is exceedingly important. 

The most difficult matter in which to insure fair com- 
petition and economy lies in obtaining patented articles. 
In filtration plants of the type proposed, a few patented 
appliances have been found in some cases desirable, al- 
though I believe a practically perfect plant can be built 
without any of them. They consist of a few simple 
strainers, some devices for regulating water level and a 
few for convenience in operation. The commission of 
engineers which was favorable to filtration stated that 
the royalties on filtration patents thus far have pveen 
small and that all the more important patents will ex- 
pire within a year or so after the earliest date at which 
the Jerome Park filters can be completed. 

Yet, we find in these specifications that the small pat- 
ented articles, instead of being entirely avoided or ob- 
tained under competition covering them alone, were 
lumped in the whole plant, and the inherent difficulties 
in their purchase was made to contaminate the compe 
tition of the entire plant and, quite probably, to en- 
tirely dominate it. This is wrong in principle and fally 
justifies the adverse vote of the Board of Estimate. 

Alternative bids, too, are always objectionable, and 
pave the way for juggling contracts into the hands of 
favorites. In these specifications, there were six aiter- 
native ways of bidding, based on six different systems of 
operation, and these, in turn, hinged upon the objection- 
able patent features. 

While it is stated in the specifications that any one 
of the six systems will “be satisfactory,” there is nothing 
to prevent the award of the contract to a favorite on the 
ground of his system being more satisfactory than the 
others. Tlad the specifications said that the different 
systems would be equally satisfactory, the case would not 
have been so bad. 

As it was, the importance of the patents was mazni- 
fied in the specifications by the requirement of a large 
bond, $150,000, required for six years to protect the city 
against suits for infringement. This put a club worth 
pretty nearly $150,000 into the hands of whatever bid- 
der could succeed in tying up all or most of the patents, 
but as if this were not enough, while the very large 
bond, $1,000,000, was given in the printed specifications 
as a bond simply for the faithful performance of the 
work, it was, T am reliably assured, in the specifications 
actually issued to bidders, altered to make it to also 
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cover the patents for a year after the contract was com- 
pleted. 

The normal difference in bids between the lowest and 
the next lowest for a contract of this size and character 
should be less than $100,000, and the above arrangement 
may fairly be considered as enough to put the contract 
into favored hands. 

Any contractor who had previously used these pat- 
ented appliances, would have a distinct advantage, and it 
is to be noted that the McNichol concern, which was the 
lowest bidder, had previously built a large set of similar 
fillers in Philadelphia, in which they were awarded the 
contract under precisely similar alternative bids, wh*ch 
award was made as a matter of legitimate jugglery, there 
being only one way out of six possible that the McNichol 
could be figured the lowest bid. 

It is to be noted here that the City of Baltimore has 
recently opened bids under specifications on all fours with 
the one under consideration, and that the McNichol 
concern Was again the lowest bidder, but the bids have 
been rejected, and in the readvertisement, the patented 
articles are to be bought separately. 

In this behalf, it is to be noted that the Jerome Park 
specifications call for bids carefully itemized in pains- 
taking detail until it comes to the operating mechanism 
involving patents, for which a lump sum bid amounting 
to upwards of a million dollars is called for. All this 
mechanism is merely standard piping, easily itemized, 
and yet the patent virus is made to contaminate this big 
item, and then, the whole filter construction is tacked on 
to it. There would be equal justification in adding in 
the paving of a few dozen city blocks in the vicinity. 

It has been argued all along the line that the impres- 
sive list of bidders cures all possible defects in the speci- 
fications and bidding. I beg to differ from this view. 
In the Cumberland Sound improvement contract, some 
vears ago, amounting to $2,350,000, there was a nice 
array of three bidders with bids very close to each other, 
and yet the work could have been done for less than 
one-fifth of the lowest bid. 

It is to be noted that the array in the Jerome Park 
Filter bids is one of competent bidders and that there 
are not many large contingencies in the construction it- 
self: also that while the bids generally range quite uni- 
formly in differences, MceNichol’s, the lowest, is over a 
half a million dollars below his nearest competitor. This 
indicates his concern had some big advantages some- 
where. 

Another point, the six alternative bids are based upon 
washing the filters with or without the use of air and 
using or not using “negative head.” For any particular 
plant, these items have a more or less important engi- 
neering bearing. Only one system is the best. The city 
engineers should have determined in advance which one 
was best and obtained bids on that alone. 

Some of the specifications are so severe as to be prac- 
tically impossible of execution. The clay called for as 
specified literally could probably not be found in nature. 
This criticism may appear captious, but yet a contrac- 
tor in Philadelphia who was the lowest bidder for a res- 
ervoir at about $500,000, the McNichol concern being 
next, at about $1,250,000, was ruined and _ practically 
driven to his death by the literal enforcement of almost 
precisely the same specification. 

Note further, the fact that the moral blight under 
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which the city government of Philadelphia has withered 
for years is entirely due to the domination of contrac- 
tor bosses, compared to which blight the blight of typhoid 
is a bagatelle, and you have a final reason for the wis 
dom of the Board in postponing the letting of the con- 
tract till both the Croton watershed and the specifica- 
tions can be “cleaned up.” 
Cassius EK. GILLerre. 
Land Title Building, Philadelphia, Penn. 
May 26, 1913. 

| There follows a reply to Major Gillette’s letter, from 
I. M. de Varona, chief engineer of the Department of 
Water Supply, New York City. We might add that por- 
tions of Major Gillette’s letter, and particularly the last 
paragraph, suggest that his experiences at Savannah on 
government work and at Philadelphia on municipal 
water-supply and filtration seem to have filled his mind 
with the notion that all contractors and public officials 
are rascals, and that engineers as a class are not much 
better; and that in his zeal to kill what he regarded as 
another “job” he has overlooked some of the fundamental 
principles of water-supply and filtration and of engineer- 
ing ethics as well.—Ep. | 

Sir—I return-herewith copy of letter from Major Gil- 
lette, in regard to the filtration of the Croton water, 


. Which you forwarded to me. 


This subject was so fully discussed in your issue of 
May 22, 1913, that further encroachment on your valu- 
able space, with the statements of Major Gillette or com- 
ment on them, seems to me hardly warranted. I will, 
therefore, treat the matter as briefly as possible. 

The alleged neglect in protecting the water-supply 
from contamination is Major Gillette’s opinion, but not 
a fact. 

That Major Gillette evidently is not familiar with our 
plans for mechanical filtration, is shown by his offhand 
criticisms. The amount of permanent hardness in the 
Croton water is negligible and will so continue after the 
use of coagulants. It is not true that the Department 
proposes to put the water through a softening process, 
because it is not necessary. The method of reducing the 
carbonic acid would also somewhat reduce the hardness, 
hut that is not its purpose. 

Major Gillette speaks very glibly of the easy manner 
in which the Croton water can be sufficiently improved 
by the adoption of such minor treatment as a “compara- 
tively modest amount of dredging,” the building of a 
few “retaining walls,” the use of “a trifling amount of 
sulphate of copper” and “a little aération at a negligible 
expense.” This is a trivial and airy method of dealing 
with an important matter with which the writer is evi- 
dently unfamiliar. He reveals lack of knowledge of the 
conditions in the watershed, and his wholesale character- 
ization of the expense involved in these various pro- 
cesses as trifling, betrays also lack of study. The var- 
ious measures to which he alludes are not new. They 
have been considered by this Department and it may 
safely be asserted that the aggregate expense involved in 
carrying them into execution would be far from negli- 
gible and by no means compensated by the probable im- 
provement in the water. Still less could they be ae- 
cepted as an adequate substitute for filtration by any 
experts. 
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In the letter under consideration it is assumed that 
the Catskill supply can be used to replace that from the 
Croton when the latter is unsatisfactory. Major Gil- 
lette would be much embarrassed in proving this prop- 
osition, which is certainly not in accordance with the 
opinion of the engineers who have studied this matter 
and are conversant therewith. 

As to what Major Gillette thinks he could have done 
to improve the specifications, it may be fair to remind 
him that, if we are correctly informed, in a_ proposed 
contract for the Queens Lane Contingent of the Torres- 
dale Filters, which we are told was prepared under his 
direction, he was able to obtain only one bid and that bid 
was rejected, as we understand, because it was considered 
too high. 

Referring to the alternative ways of bidding, Major 
Gillette alleges that there was nothing to prevent the 
award of the contract “to a favorite on the ground of 
his system being more satisfactory than the others,” 
and adds that if it had been stated that all the sys- 
tems would be equally satisfactory, the case would not 
have bad. This is certainly ridiculous. The 
specifications clearly say that any of the six types of 
filters designated “will satisfactorily do the work required 
for the filtration of the water and bidders may, there- 
fore, bid upon all these types or any one of them,” and 
under the city charter the lowest bid had to be accepted 
and we so recommended. 


been sO 


Major Gillette’s intimation that the numerous bids re- 
ceived from responsible contractors did not indicate that 
the prices submitted represented the fair cost of the 
work, is simply a further indication of his characteristic 
disposition to criticize on general principles. Four of 
the bids were below the engineer’s estimate and said esti- 
mate had been indorsed by all engineers who examined 
it. The further statement that “the normal difference in 
bids for a contract of this size should be less than $100,- 
000,” will be condemned as absurd by engineers having 
We chai- 
lenge Major Gillette to show us a record of work of this 
character and to this atmount ($5,000,000), for which 
half a dozen bids have been received, in which the dif- 
ference did not exceed $100,000. 

[t is not true, as Major Gillette asserts, when referring 
to our filters, that a certain firm “had previously built 2 
large set of similar filters in Philadelphia in which they 
were awarded the contract under precisely similar alter- 
native bids, which award was made as a matter of legiti- 
mate jugglery.” 


experience in the construction of large works. 


Our alternative bids are not precisely 
similar to those prescribed in Philadelphia. In fact they 
radically differ. In our case there cannot be any jug- 
glery, legitimate or illegimate. 

As to the criticism of the specifications for clay: They 
are practically the same as have been used on all impor- 
tant work of this nature anywhere in this country, and 
no other criticism except that of Major Gillette has hith- 
erto been made of them, although we, of course, admit 
that an arbitrary interpretation on the part of the ehgi- 
neer would prove damaging to the contractor. That, 
however, would be the case with any other item or any 
other contract. . 

Major Gillette further risks the following statements: 

The importance of the patents was magnified in the speci- 
fications by the requirement of a large bond, $150,000 required 


for six years to protect the city against suits for infringe- 
ment. This put a club worth pretty nearly $150,000 in the 
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hands of whatever bidder could succeed in tying up all pat- 
ents, but as if this were not enough while the very large 
bond, $1,000,000, for the faithful execution of the contract was 
in the printed specifications as a bond for the faithful per- 
formance of the work, it was, I am assured, in the specifica- 
tions actually issued to bidders altered to make it to cover 
the patents for a year after the contract was completed. 

The above statements conclusively show, in our opin- 
ion, that Major Gillette does not know what he is talk- 
ing about. The cost of the $150,000 bond would be 1% 
per annum, or $9000 in the aggregate for the life of the 
bond (6 years). This is far from “a club worth nearly 
$150,000.” 

In all contracts of this Department and we believe in 
those of all the other departments of the City of New 
York, the security bond guarantees not only faithful per- 
formance of the work but also indemnity from losses due 
to patent claims. Furthermore, in all contracts ef this 
Department for work of this kind the contractor is re- 
sponsible for repairs due to defective work for materials 
for one year after the completion of the work, so that in 
this instance we simply followed the usual practice of 
this Department and the provisions of the contract in 
regard to protection from patent claims up to one year 
after completion of the work were the same as in all 
other contracts. The contract and specifications were 
printed and bound together and copies thereof were fur- 
nished to prospective bidders. No other specifications 
were forwarded to anyone. 

Referring to the patent question, the specifications are 
thus criticized : 

We find in these specifications that the small patented ar- 
ticles instead of being entirely avoided or obtained under 
competition covering them alone, were lumped in with the 
whole plant, and the inherent difficulties in their purchase 
was made to contaminate the competition of the entire plant 
and, quite probably, to dominate it. This is wrong in prin- 
ciple and fully justifies the adverse vote of the Board of Es- 
timate. 

In works of this character, it is customary to group 
the various articles in filter equipment in one item, for 
convenience and simplicity in handling the work. The 
question is one of Judgment in each case. In the present 
one it was considered for the best interests of the city 
to so frame the specifications as to secure not only com- 
petition, but satisfactory bidders, and the results obtained 
from the bids submitted conclusively show that they ac- 
complished their intended purpose. 

The imputation that the patented articles were lumped 
in order to “contaminate competition, * * * * and, quite 
probably, to entirely dominate it,” is, therefore, unwar- 
ranted by the facts, and against the evidence. 

There is no question that in any city a combination 
of dishonest municipal officers and dishonest engineers 
can practically ruin a contractcr under almost any speci- 
fications that can be written, and it seems to have fitted 
Major Gillette’s purpose to assume that such conditions 
exist in our midst. From his hypothesis we confidently 
appeal to our citizens and to our records, and from his 
criticisms, to the judgment, fairness and decision of the 
engineering profession. 

I. M. pe Varona, 
Chief Engineer Department Water Supply. 
New York City, May OL, £9LS: 


Sir—In view of the editorial comment in vour issue of 


May 22 regarding the plan for mechanical filtration of 
Croton water, we respectfully call your attention to the 
following facts: 
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As you know, the Board of Estimate and Apportion- 
ment of New York City voted unanimously (on the same 
day that the issue containing your editorial was pub- 
lished) to rescind the authorization of corporate stock 
for this filtration project. It appears, therefore, that the 
city officials with whom the responsibility rested of pass- 
ing upon the question were unanimous in accepting the 
view urged by the Citizens Union, the Bureau of Munici- 
pal Research and other civic and taxpayers’ organizations 
that the expenditure for filtration was not justified. 

The decision rested largely with President John Purroy 
Mitchel, of the Board of Aldermen. Mr. Mitchel invited 
into conference the water commissioner and the engineers 
upon whose advice he | Mr. Mitchel] had acted as well as 
the Citizens Union and the engineers by whom it had 
been advised. The water commissioner was present at 
this conference with the following engineers: Allen 
Hazen, J. Waldo Smith, George W. Fuller, Nicholas 8. 
Hill, Jr., Merrit H. Smith and George A. Johnson. The 
Citizens Union was present and represented by the fol- 
lowing engineers: Major Cassius E. Gillette, of Phila- 
delphia, R Walter Cruezbaur, Alexander Potter and 
Charles W. Parmelee, of New York City. John H. Frazee, 
an assistant engineer of the finance department, who 
as a member of the board of consulting experts appointed 
by the Board of Estimate and Apportionment had _ pre- 
sented a minority report against the filtration project, was 
also present. 

President Mitchel limited the discussion entirely to the 
question of whether filtration was necessary. He par- 
ticularly desired to have answered the following question : 
“Is it possible by use of hypochlorite of lime to remove 
bacteria from the water so as to make it a safe water ?* 
The engineers representing the Citizens Union answered 
this question in the affirmative and submitted many data 
showing the suecessful use of hypochlorite of lime in 
other cities. Engineers representing the water depart- 
inent stated that chlorination treatment was insufficient 
and unsatisfactory and would not sufficiently purify the 
water. Their answers were substantially the same as 
George A. Johnson’s statement contained in the article 
printed in your issue of May 22, as follows: “AIL other 
means, such as forestation, sanitary patrolling, sedimenta- 
tion, sterilization of the partially clarified water as it 
leaves the reservoirs, are insufficient and unsatisfactory 
and filtration is required.” 

The next day after this conference we submitted to 
Mr. Mitchel copies of sworn testimony given a few years 
ago by Messrs. George W. Fuller and George A. Johnson 
in the case of the Mayor and Aldermen of Jersey City 
against the Jersey City Water Supply Co., in which the 
question at issue was whether or not it was necessary to 
filter the Jersey City water-supply. Messrs. Fuller and 
Johnson appeared as witnesses for the water company, 
which contended that filtration was not necessary. 

The Jersey City water-supply comes from a watershed 
consisting of 121 sq.mi. The Croton watershed contains 
360 sq.mi. The population of the New Jersey watershed 
was, at the time of the trial of the action mentioned above, 
25,000, the same as the present population of the Croton 
Watershed. 

Mr. Fuller testified as follows on the question of the 
chlorination treatment: 


I think that this process produces a safe water and one 
which in its efficiency as a process compares very favorably, 
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indeed most satisfactorily, in fact, with the best filter plants 
as regards both construction and operation of those filter 
plants. In other words it meets the plan which is represented 
by the best practice in the art of water purification. I am 
speaking, of course, now with regard to the removal of ob- 
jectionable bacteria; that is the very point at which the pro- 
cess is aimed. . ‘j 

Mr. Johnson testified as follows on the question of the 
chlorination treatment: 


Q. What is the quality of this water, after this treatment, 
as to safety and potability, in your opinion? <A. I think it 
is perfectiy safe for all domestic and industrial uses. 

Q. Is this method, in your opinion, reliable? <A. Yes, sir. 

Q. Is it safe?. A. Thoroughly. 

Q. Is it uniformly effective in its action? <A. Yes, sir, 
always. 

Q. In your opinion is this method suitable, or otherwise, 
to be applied to Jersey City water-supply, for the purpose of 
rendering it safe and potable at Jersey City? <A. I think it 
is in all ways thoroughly suitable and safe. 

Q. Is this method, in your judgment, a practical method 
for continuous use, to keep this water pure? <A. Yes, sir, 
it is. 

In view of the diametrically opposite statements made 
by these engineers on the question of the treatment of 
these two water-supplies, Mr. Mitchel could not very 
well have taken any other attitude or made any other 
report to the Board of Estimate and Apportionment on 
this subject than he did. 

J. O. Hamnirrt, Secretary, 
Citizens Union of the City of New York. 
41 Park Row, New York City, May 26, 1913. 


[The second paragraph in the foregoing letter does 
not accord with our understanding of the significance of 
the action of the Board of Estimate on May 22. Mr. 
Mitchel held the balance of power and thus became a 
sort of umpire in a factional controversy in the Board of 
Estimate. When he announced his decision against fil- 
tration, the project was killed. The subsequent unani- 
mous action by the Board of Estimate amounted to an 
agreement to bury the dead, or in other words to rescind 
the resolution authorizing bonds for a project which had 
been killed after a long struggle. 

The balance of the letter, and particularly the last sen- 
tence, indicates that Mr. Mitchel decided against filtra- 
tion because the engineers brought in by the Citizens’ 
Union asserted that hypochlorite disinfection was an 
equally good safeguard against dangerous bacteria, and 
that he threw overboard the contrary opinion of a half- 
dozen engineers because two of them (who speak for 
themselves below), in the famous Jersey City water case, 
had testified that reliance could be placed upon hypo- 
chlorite to make Rockaway River water safe. We be- 
lieve Mr. Mitchel is too shrewd and experienced a law- 
ver to have been much influenced by the excerpt from the 
testimony cited above, dissociated from the opposing evi- 
dence in the same case and from the underlying causes 
of the Jersey City litigation. We give him credit for hav- 
ing based his decision on what appealed to him to be 
broader grounds. 

Had Mr. Mitchel decided against filtration two years 
ago, instead of joining, as he then did, in marshaling 
the evidence for it and in recommending it, the city 
would have saved the $100,000 or so which it has spent 
on plans for filters. The readily available evidence for and 
against filtration has changed so little in two years that 
a decision for it two years ago and against it now is a 
virtual confession of lack of proper investigation at the 
earlier date. Of course Mr. Mitchel does not stand aione 
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in this confession, which, with the consequences of the 
negligence, is a sorry piece of business in these days of 
municipal research, reform and_ efficiency.—Eb. | 


Sir—lI have read the foregoing letter of Mr. Hammitt 
and particularly the citation of my views as to the re- 
moval of objectionable bacteria from the Jersey City 
water-supply by the hypochlorite treatment. Those views 
were stated early in 1909, some five months after this 
treatment was first regularly applied to a public water- 
supply. 

With the premises the same, my conclusions remain 
unchanged. But in the Jersey City case there was no at- 
tempt made by me to assume that the hypochlorite treat- 
ment Was a substitute for filtration, which process re- 
ceived no direct consideration in that lawsuit. I stated 
views as follows: 

@. What in your judgment is the propriety, or, is it in 
your judgment a proper method to adopt at the Boonton dam 
for the rendering of this water pure and 
at Jersey City? 

A. I think it is, 


objectionable bacteria 
might add a word 


wholesome for use 


assuming in my answer that it is the 
which it is the purpose to remove. 1] 
more, that is, that that qualification was 
intended to refer to the fact that this is not a substitute for 
filtration; it is not a process to remove mud or the coloring 
matter which we call vegetable stain, such as comes from 
decomposed leaves in swamps. 

During the past four years a vast fund of experience 
has been accumulated as to chlorination. Among other 
things it has been found that some waters are far less 
suitable in a raw condition for an advantageous appli- 
cation of hypochlorite than was indicated by the early 
data at Jersey City. The Croton supply is one of those 
waters in which at times it is difficult to destroy objec- 
tionable bacteria by the hypochlorite treatment, without 
using quantities of the chemical such as to give to the 
treated water objectionable tastes and odors. This has 
heen testified to at length by D. D. Jackson, Laboratory 
Division, Department of Water Supply, as well as by 
Ernst Lederle, Cominissioner of Health, New York City. 
It was explained by me at the conference in Mr. Mitchel’s 
office on May 20, 1913. 

To those interested in ascertaining the truth as to the 
fallibility of the hypochlorite treatment, reference is 
made to the Croton analyses published in ENGINEERING 
News of Feb. 27, 1913. The strongest statement of all 
was that made by Mr. Johnson in Mr. Mitchel’s office on 
May 20, 1913, as to his recent investigation of the short- 
comings of this process at Jersey City. A conclusion 
drawn in 1913 as to the hypochlorite treatment for the 
Croton supply, based on Jersey City evidence of 1909, 
is not justifiable. 

Another erroneous conclusion drawn by Mr. Mitchel, in 
his statement at the Board of Estimate meeting on May 
22, was that the color and turbidity of the Croton water 
would be removed by aération to the extent of 50 to 75%. 
The Water Department and its expert advisers stated the 
facts of no removal on May 20, but here also Mr. Mitchel 
seems to have been guided by those who were not cor- 
rectly informed as to the facts. 

GEORGE W. FULLER, 

170 Broadway, New York City, June 2, 1913. 
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Sir—My attention has been called to a letter addressed 
to you under date of May 26, by J. O. Hammiit, See- 
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retary Citizens Union, in which certain statements are 
made with reference to my advocacy on the witness stand 
of the hypochlorite treatment of the water-supply of 
Jersey City. 

In the Jersey City case the question of filtration of the 
supply was not the point at issue, the physical character 
of the water being considered satisfactory. The main 
question was whether or not the hypochlorite treatment 
would destroy such objectionable bacteria as the water 
might at times contain. My testimony, which Mr. MNam- 
mitt refers to, Was given in the early part of 1909, or 
less than six months after the hypochlorite process was 
first applied on a practical scale in this country. 

The views expressed by me on the witness stand at that 
time were based on the facts then available as to the 
efficiency of the process. Subsequent studies disclosed 
limitations of the process which were entirely unthought 
of in 1909, and these limitations have been repeatedly 
set forth by me in various publications and on the wit- 
ness stand since that time. In an address made before the 
Annual Convention of the American Public Health As- 
sociation, held in Milwaukee in September, 1910, I pre- 
sented in considerable detail all of the evidence available 
at that time on the efficiency of this process, and paid 
particular attention to its limitations, closing my address 
with the following remarks: . 

LIMITATIONS OF THE PROCESS 
In making a complete analysis 


of the practicability of 
this process, it is necessary to 


recognize the fact that it is 
not possible by the use of this germicide to overcome certain 
disadvantages, such as the following, which do not appear in 
connection with certain styles of water treatment: 

(1) Inability to remove or destroy all of the spore-form- 
ing bacteria not considered to be pathogenic to man, at least 
not those common to water. 

(2) Inability to remove bacteria which are embedded 
particles of suspended matter. 

(3) Inability to remove turbidity. 

(4) Inability to remove appreciable amounts of color or 
dissolved vegetable stain. 

(5) Inability appreciably to remove organic matter. 

(6) Inability to remove swamp tastes or odors. 

(7) Inability to remove creosote tastes or odors coming 
from the cleaning of stills used in the destructive distillation 
of wood. 


in 


(8) Inability to soften water; as a matter of fact, the 
addition of hypochlorite of lime usually results in a slight 
increase in the hardness of the water—-although this is not 
ordinarily measurable—notwithstanding the fact that the 
commercial product usually contains a little free quicklime 
which reduces slightly the carbonic acid in the water. 

(9) Difficulties encountered in applying this process, ex- 
cept with the greatest care, to waters which contain sub- 
stantial quantities of reducing agents or compounds capable 
of oxidation, such as nitrites and unoxidized iron. 

The foregoing statements set forth tne advantages 
shortcomings of this process which, like other things that 
are new, is likely to be, and in some cases is, considered 
a cure-all for all water ills, no doubt with disappointing re- 
sults in some cases. 

The application of hypochlorite to water, while compara- 
tively simple, should always be carried out with much care 
and fidelity by a competent analyst; otherwise, if the dose 
is not adjusted so as to meet satisfactorily all local condi- 
tions, there is liable to be alternately an overdose of the 
chemical insufficient to sterilize, or an overdose which will 
result in objectionable tastes and odors readily noticeable 
to the consumers, and due to the bleach itself. 

The use of hypochlorites cannot be considered in the light 
of a substitute for filtration. Where waters are uniformly 
satisfactory in appearance, but open to suspicion as regards 
their content in bacteria, the use of the hypochlorite process 
alone in many cases may prove sufficient. Where waters are 
unsatisfactory in physical appearance and are also polluted 
and require filtration, the combined use of filters and 
the hypochlorite process is called for. As an adjunct to fil- 
tration processes it has a distinct field of applicability, as 
above stated, for at a moderate cost it is feasible to obtain 
a water which is practically above suspicion; and, further- 


and 
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more, there is brought about a substantial economy in the 
first cost of the filtration plant. This is made possible by the 
use of higher rates of filtration than are ordinarily used, and 
the required filter area may therefore be reduced. It also 
effects a substantial economy in the cost of operation. 


It is not true, therefore, as Mr. Hammitt wou!d have 
it appear, that I have suddenly taken a new position with 
reference to the hypochlorite treatment. As fast as I] 
secured new information referring to the limitations of 
the process I promptly made it public, and the statements 
made by me at the hearing in President Mitchel’s office 
were precisely those I have been setting forth publicly for 
at least three years. Those who have heard my remarks 
can by reference to the above quoted article, satisfy them- 
selves that I expressed no views contrary to those I 
have held for several years. 

In testimony given by me last March, in the case of 
the People of the State of New York vs. Passaie Valley 
Sewerage Commissioners, I made it very plain that while 
in 19C9 the hypochlorite treatment gave every promise 
of complete success in the sterilization of the Jersey City 
water-supply, subsequent studies made by me for the 
Board of Street & Water Commissioners of Jersey City 
have shown that owing to the steadily inereasing pollu- 
tion of the supply it has become necessary to materially 
increase the dose of germicide. Furthermore, I ex- 
pressed the conviction that the day is not far distant 
when the hypochlorite treatment will have to be aban- 
doned there, for the reason that to kill the objectionable 
germs such large doses of the chemical will be required 
as to impart offensive and utterly inadmissable taste and 
odor to the water. 


In conclusion I take this opportunity to state that I 
stand absolutely on what I said at the hearing in Presi- 
dent Mitchel’s office, and again assert that sterilization 
of the Croton water-supply is not to be considered in the 
light of a substitute for filtration in any sense except 
that an uncertain proportion of the pathogenic germs will 
be destroyed by its use. It is not a complete treatment, 
and the Crotcii supply can never be considered satisfac- 
tory until it is filtered. 

All of the facts above set forth must have been in 
the possession of Mr. Hammitt when he wrote his let- 
ter to you, and to support his own imperfect claims he 
has used only such information as I possessed over four 
years ago, and has not seen fit to give any consideration 
to the various articles on the hypochlorite treatment I 
have published since that time. 

Gro. A. JOUNSON, 

150 Nassau St., New York City, June 2, 1913. 
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“cOrrPPEe DES NEEEERO TENET 


Azimuth by Direct Solar Observation—aA correspondent in 
Vermillion, S. D., J. Maughs Brown, calls our attention to an 
error in the formula fer determining the error in azimuth 
due to a one-minute orror in latitude, which occurs twice in 
the article on “Azimuth by Direct Solar ,Observation,” by 
Louis Ross, in cur issue of Mar. 6, pp. 455 and 456. The for- 

aZ aZ 
mula given as = sec L -os t should read = sec L 
aL aL 
cot t. The table given below the formula is correctly com- 
puted. Our correspondent alse suggests that the diagram 
shown in Fig. 6, p. 455, for finding thc approximate time 
could very nicely be supplemented by a:diagram for the equa- 
tion of time placed directly underneath. 
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In noting the establishment of the Mellon Institute of 
Industrial Research and School of Specific Industries at th 
University of Pittsburgh, in our issue of Apr. 17, 1913, p. 7°), 
we gave credit to Henry Hornbostel, of Pittsburgh, as 
the architect of the Institute building. We are infcrmed that 
the statement from thc University on which this note was 
based was in error in that the architect is J. H. Giesey, of 
Pittsburgh, and that Mr. Hornbostel’s connection is only in 
a consulting capacity as the architect of the existing uni- 
versity buildings. 


oe 
be 


Olling Grade Crossings so as to prevent a dust nuisance: 
is being regularly practiced on thc Delaware, Lackawanna & 
Western R.R. Twe equipments are in use in differcnt parts 
of the line, each consisting of an oil car provided with com- 
pressed-air tanks and special n zzles for spraying the oil. 
These cars are drawn along the line, and the crossings are 
oiled in succession by a crew that goes with the car, so that 
each crossing is oiled about twice euch year. It has been 
found that this procedure is successful in keeping down the 
dust to such an extent that there is no offense from that 
source to passengers, particularly to those on rear-end ob- 
servation cars, where before the oiling the nuisance had been 
great. 


A Photometric Laboratory on Wheels has been equipped 
by Hollis Godfrey, in charge of the Philadelphia Bureau of 
Gas under Morris L. Cooke, Director of Public Works. Trou- 
ble had been experienced in keeping the candlepower of street 
lamps up to the contract figure, and, as the contractors ob- 
jected to photometric tests with small portable apparatus, 
standard laboratory equipment was mounted on a covered 
motor truck to be carried about the city and used to study 
the lamps burning in place, but with apparatus and under 
conditions prevailing in a good laboratory. So far only the 
gasolinc lamps have been reported on; in four months, the 
penalties for cutages and insufficient candlepower on these 
19,000 lamps amounted to $41,036. The Gas Bureau has juris- 
diction also over 14,000 electric and 24,000 gas lamps, and it 
is expected that these will be studied in their turn. 


The Danger from Electric Shock in directing a stream of 
water on a high-tension electric line is discussed by F. C. 
Caldwell, Professor of Electrical Engineering at the Ohio State 
University, in the “Sibley Journal of Engineering” (Cornell 
University undergraduate publication). Measurements of 
resistance of a stream of water between the hose nozzle and 
a 12-ft. piece of No. 6 copper wire were mado. Voltage was 
obtained from a 250,000-volt 50-kw. transformer, with the 
middle point connected by a low reading ammeter to earth and 
one terminal connected to the wire. Variation of frequency 
between 45 and 60 cycles with 20,000 volts showed no appre- 
ciable reactance of the stream and resistance was then calcu- 
lated from current and voltage readings. 

Increase of water pressure gave increased resistance of 
stream. This increase was slight for 6- to 10-ft. lengths of 
streams, but was marked for 15 ft.; the higher pressures gave 
a less solid stream, especially at greater distances from the 
nozzle. With a 1%-in. nozzle for 5000 and 30,000 volts the 
resistance gradually increased up to a critical length, which 
was about 17 ft. for a 1%-in. nozzle and 20 ft. for a 1%-in 
Beyond this point the resistance rose suddenly and ap- 
proached infinity. The critical point was where the stream 
ceased to be centinuous and broke up inte a mass of separate 
water drops. With a stream length of 15 ft. on a 50,000 volt 
wire, a resistance of about 20,000 ohms water path would be 
obtained and a.current of about 0.25 amp. This would give 
the holder of the nozzle a severe shock and might be dan- 
gerous. With a stream length of 20 ft. for a 1%-in. nozzle, 
or 25 ft. for a 1%-in. nozzle the resistance would be 800,000 
ohms or more, which would give but 0.06 amp. or less. This 
might be painful but practically not dangerous. The resist- 
ance of the body, being only a few thousand ohms, has been 
neglected in that statement. It is believed that such high- 
tension circuits when near buildings would be more than 
25 ft. from the ground, s« that there is little fear of injury to 
firemen from this source. 

The fact that a nozzle is grounded through the stream 
of water in the hose was studied, but not found to keep the 
voltage so near that of the earth that danger to the nozzle 
holder was eliminated. tesistance of the path from nozzle 
to ground, through the water in the hose when the latter was 
thoroughly insulated, was found t be about 150,000 ohms 
per 100 ft., which could not be depended upon to shunt much 
of the current around a man holding the nozzle. 


A similar study of dangers from playing streams on trol- 
ley wires was studied by the Pennsylvania R.R., as noted in 
“Engineering News,” Nov. 19, 1908, p. 569. The results were 
in general agreement with the foregoing. 
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The Failure of the Sand Canyon Pres- 
sure-Tunnel Siphon of the Los 
Angeles Aqueduct 


By Burr A. Herinty* 


In ENGINEERING NEWs of May 29, announcement was 
made of the failure of the Sand Canon siphon of the Los 
Angeles Aqueduct and the postponement until some time 
in October of the dedication of the project which was to 
have taken place June 19-20, 

The the Which in this instance was 
pressure tunnel and which in no way should be associated 
with the inverted steel siphons of the Aqueduct which 


failure of work 


ie Tem LANA 


Fig. 1. 


(The 
slightly 
this view 
lowed the 


GENERAL VIEW OF SITE OF 


white line shows the original survey location of 


with Fig. 3 will 
failure of the 


show the change made in 


siphon.) 


have been tested and found satisfactory, makes necessary 
the building of a new siphon entirely of steel across the 
canon. The replacement of the damaged section involves 
an expenditure of approximately $40,000, or about one- 
sixth of one per cent. of the cost of the whole Aqueduct 
work, and a delay of ninety days. 

The break occurred on the morning of May 19 at a 
point 100 miles below the Aqueduct intake and = 150 
miles north of the city. The interruption of flow is there- 
fore 32 miles below the Haiwee Reservoir so that. the 
filling of that impounding basin with a capacity of 63,- 
800 acre-feet, which was begun Feb. 9, continues without 
Moreover, as the city trunk line from the 
outlet of the Aqueduct to the city’s distribution system 
is just entering upon construction, and as the city will 
be able to tide over the summer with its present water- 


hindrance. 


*636 South Hill St., Los Angeles, Calif. 
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Sanp CaXon Tunnet Srpeuon, Los ANGELES, CAnir.; LOOKING 
the siphon. 
seen by ) 
the aspect of the south side of the cafion by the slide that fol- 


modified the figures printed on the view, as may be 
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supply, the failure, while causing some expense and 
creating disappointment at the postponement of the dedi- 
cation, creates no difficulties that will prove onerous. 

The breakage was due to a form of construction which, 
while recommended wherever ledge rock occurred at sites 
of siphon crossings, was adopted only at Sand Cafion, 
where the rock was sounder than at any other point on 
the Aqueduct. 

The siphon as built has a total length of 2788 ft., con- 
sisting of 639 ft. of pressure tunnel 9 ft. 2 in. in diame- 
ter down the north side of the cahon on an incline of 
15°, 597 ft. of horizontal pressure tunnel of the same 
diameter with 10 ft. of transition connecting to 890 ft. 
of steel pipe 8 ft. 6 in. in diameter of 44-in. steel, then 


EAST 


made, which 
comparison. of 


After construction 


changes were 
reference to the 


profile, Fig. 2. <A 


30 ft. of horizontal pressure tunnel (including 10 ft. of 
transition) of 9 ft. 2 in. diameter connecting with a 
pressure tunnel of the same diameter, 632 ft. in length 
and at a 45° incline up the south wall of the canon. 
Where the steel pipe crosses the surface bed of the canon 
it rests on concrete piers and at this point is 455 ft. 
below the hydraulic grade of the Aqueduct. — 


The construction was in Massive granite appareutly 
sound and of great hardness and durability, as is shown 
by the fact that where on an average the tunnels of the 


Aqueduct required from 25 to 30 Ib. of 80% gelatin 
powder to the foot for breaking, on these pressure tun- 
nels an average of 40 lb. was required. At the transi- 
tions there is 81 ft. of cover on the north side and 160 
ft. on the south side, while the minimum depth of cover 
on the tunnels was 70 ft., with 170 ft. as the maximum. 


The concrete lining averages 12 in. in thickness and 
























June 5, 1915 
is of 1:2:4 mix. On the horizontal tunneling, the 
concrete was grouted under 200 |b. pressure while on the 
inclined tunnels it was poured from the top. 

The tunnel work was completed before July, 1912. 
The concreting was begun in August and was completed 
in October. Fabrication of the steel was completed in 
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Ihe Department of Public Service had steel arriving 


for the construction of the City Trunk Line and, with 
certain modifications at local foundries, within 48 heurs 
had started to its destination the material necessary for 
repairs. This consisted of 345 ft. of 66-in. diameter, 
$¢-in. pipe, which was placed as shown in Fig. 2. 


Elevations, 
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Fig, 2. PLAN, PrRoriLE AND SECTIONS OF SAND CANON TUNNEL Sipuon, Los ANGELES AQUEDUCT. 


Grade, “S. G., 


SLIDE AND OF NEW STEEL SIPHON 


” 


is taken as finished line of concrete in bottom 


of invert and the bottom of the pipe. The hydraulic properties are: Diameter of pipe, 8% ft.; area, 56.745 ft.; perimeter, 


SHOWING Location OF FAILURE, OF 
(All distances and stations refer to bottom of pipe. Sub 

26.704 ft.; hydraulic radius, 2.125 ft.; “C” 

7.098 ft. per sec.) 

November but testing of the whole structure was de- 
layed until a sufficient supply of water could be obtained 
by the operation of the Aqueduct. 

On May 13, 1915, this testing was undertaken. Quickly 
following the turning in of the water, the pressure tun- 
nel on the north side, 50 ft. from the end of the steel, 

: 


showed weakness with a blowout following, and the 
siphon was drained. 





in Chezy’s formula, 90; hydraulic slope, 0.00334; capacity, 430 sec.-ft.; velocity, 


On May 16, the final testing of the siphon was uncer- 
taken by turning in 17 sec.-ft. In passing, reference to 
the north side may be dismissed by stating that with the 
exception of a small and unimportant leak if showed 
sound. The south side, however, within fifteen minutes 
after the water had reached hydraulic grade, began to 
show signs of failure about 125 ft. from the top. ‘The 
three 16-in. Rensselaer blowoff gates at the lowest point 


Wyo. 3. BASE oF Stipe AT Sanp CaNon Pressure SrpHon, Los ANGELES AQUEDUCT 


following failure of South Pressure Tunnel. The line drawn 
across the view gives an idea of the yardage that slid, or washed into the bottom of the cafion, see also Fig. 2.) 


(From photograph taken at 9 a.m., Monday, May 19, 
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in the siphon were immediately opened and the siphon 
drained. 

Investigation showed that from a point about 125 ft. 
from the top to 150 ft. of the bottom of the incline, the 
concrete gave evidences of ultimate failure of the struc- 
ture, 

With the test it to either the full 
flow of the Aqueduct or to destruction, on Sunday might 


determination. to 


the gates of the Taiwee Reservoir were opened to admit 
a flow of 42 sec.-ft. This flow reached filled 
the siphon by 6 a.m., Monday. Between that hour and 
7 a.m., the displacement of the whole side of the canon 
wall took place with the rupture of the tunnel for sev- 
eral hundred feet. The bulk of the water burst forth and 
with the accompanying movement of the saturated cover- 


had and 


ing of the tunnel, a very large quantity of débris was 
carried to the floor of the cafion, as is shown in Figs. 
2 and 3. 

An examination of the tunnel showed checks and open- 
Ings in the concrete ranging from the thickness of a 


» 


knife blade to 8 in. and extending from within 125 ft. 
of the top to within 150 ft. of the bottom. 

The examination disclosed no faulty construction. It 
should be noted that this account work in 
which there was no object in shirking or in the use of 
faulty materials. 


Was force 
Indeed, on the contrary, because of 
some doubt expressed by the chief’ engineer at the out- 
set as to the feasibility of pressure-tunnel construction, 
the work was carried on with more than usual care by 
the field construction force, with a very liberal use of 
cement. The quality of materials and the character of 
the workmanship is, therefore, not open to question by 
Aqueduct heads. 

The plans for reconstruction call for the rebuilding 
of a new siphon entirely of steel from 100 ft. to 150 ft. 
west of the present pressure tunnel, as shown in Fig. 2. 
Within 72 hours after the break, plans for the new 
siphon had been prepared, bids received by telegraph and 
the contract awarded to the Riter-Conley Manufacturing 
(‘o. for 463 tons of steel plate, rolled, punched and 
sheared in accordance with the standards of Aqueduct 
siphon construction, delivery to be completed at Leets- 
vale, Penn., within 35 days. The 890 ft. of 81/4-ft. 
pipe held taut and true through the bombardment of 
huge boulders that accompanied the break and it. wiil 
he only necessary to move it to its new location. The 
siphon as now designed will consist of 1662 ft. of 14- 
to 5¢-in. plate,-10 ft. in diameter, tapering to 81% ft., 
with triple-riveted longitudinal joints and single-riveted 
circumferential joints. 

The full equipment remains on the 
ground and with the exception of some changes in loea- 
tion of the hoists is ready for service. 


construction 


It is planned 
that the new work shall be completed within the next 
ninety days, and the expectation is that the whole sys- 
tem will be placed in operation shortly after that time. 

No date has been definitely set for the dedication of 
the work but invitations will be mailed by the Celebra- 
tion Committee to engineers throughout the country, 
government and state officials within two or three weeks 
or as soon as the dates are definitely determined. 

33 


The Time for Completing the Cape Cod Canal has been 
extended to June 38, 1915, by an order of the Massachusetts 


Harbor and Land and Railroad Commissions, issued on 
Apr. 26. 
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United States Cement Statistics 
for 1912 


Cement production in the United States for 1912 has 
heen reported by E. F. Burchard, the U.S. 
Survey expert, as follows: 


Geological 


PRODUCTION 

The total quantity of portland, 
ments produced in the United States in 1912 was 83,351,191 
bbl., valued at $67,461,513, compared with 79,547,958 bbl., val- 
ued at $66,705,136, in 1911. This 
quantity of 3,803,233 bbl., or 4.78%, 
Oo} 1 13% 

The distribution of the total production among the three 
main classes of cement in 1912 is as follows: portland, 82,438,- 
096 bbl., valued at $67,016,928;.natural, 821,231 bbl. valued at 

222; puzzolan, 91,864 bbl... valued at $77,363. 

The total production of portland cement in the United 
States in 1912, was 82,438,096 bbl. valued at $67,016,928, com- 
pared with 78,528,637 bbl., valued at $66,248,817, in 1911. The 
output for 1912 represents an increase in quantity of 3,909,459 
bbl., or nearly 4.98%, and in value of $768,111, or 1.13%. 

The shipments of portland cement from the mills in the 
United States in 1912 are 85,012,556 bbl., valued at $69,109,800, 
compared with 75,547,829 bbl., valued at $63,762,638, shipped in 
1911. The shipments therefore represent an increase in quan- 
tity of 9,464,727 bbl., or 12.52%, and in value of $5,347,162, or 


natural and puzzolan ce- 


represents an increase in 
and in value of $756,377, 


8.38%. The average price per barrel in 1912, accoraing to 
these figures, was a trifle less than 81.3¢., compared with 


$4.4c. in 1911. This represents the value of cement in bulk 
at the mills, including labor and costs of packing, but not the 
value of the sacks or barrels. The average price per barrel 
for the country is about 13.9¢c. higher than the average price 
received for portland cement in the Lehigh district, where 
it was sold at the cheapest rate, and is near the average price 
received in the Towa-Missouri district, but it falls 54.5¢c. below 
the average price received on the Pacific coast, where port- 
land cement brought the highest figure during the year. 


HAND 

Reports were received from nearly all the mills in the 
United States that shipped any portland cement in 1912, giv- 
ing stocks of finished cement on hand Dee. 31, 1912. For the 
very few mills which did not report this information an esti- 
mate, believed to be very close, has been made. The apparent 
stock on hand at the end of 1912 amounted to 7,811,329 bbl., 
compared with 10,385,789 bbl. on hand at the close of 1911, 
according to reports and revised cstimates, thus indicating a 
reduction in stock of more than 2,500,000 bbl. during 1912. 


STOCKS ON 


IMPORTS OF FOREIGN CEMENT 

The imports and exports of cement are reported to the 
Survey by the Bureau of Foreign and Domestic Commerce. 
The statements include ail hydraulic cements, also the weights 
of sacks or barrels. Portland cement probably makes up at 
least 95% of the total in each year. 

The imports of hydraulic cement in 1912 were approxi- 
mately 68,503 bbl., valued at $93,558, or about $1.37 a barrel, 
compared with 164,670 bbl., valued at $242,722, or $1.47 a 
barrel, in 1911. This decrease in the quantity of cement im- 
ported was to be expected in view of the large excess do- 
mestic stocks that were marketed at low prices during the 
year. 

EXPORTS 

The United States has a comparatively small export trade 
in cement. In 1912 the quantity exported was only 4,215,532 
bbl., most of which was portland cement, valued at $6,160,341, 
or approximately $1.46 a barrel, compared with 3,135,409 bbl., 


valued at $4,632,215, or about $1.477 a barrel, in 1911. The 
quantity exported in 1912 was slightly more than 5% of the 


total production of hydraulic cements in 1912. The exports 
in 1910, 1911 and 1912 have shown increases of 135, 27 and 26% 
respectively, over those of the preceding year. 


oe 
we 


Cable Street Railways are still in use in the city of Edin- 
burgh, Scotland. It is probable that this is the only city in 
the world where the cable system for ordinary street rail- 
way traffic, which was so extensively introduced twenty-five 
vears ago, still remains in active service. It is recognized 
in Edinburgh, however, that extensions to the present cable 
system are not advisable. In view of the demand for new 
lines to suburbs, the City Council of Edinburgh has ap- 
pointed a committee to visit a number of English cities and 
examine various types of street railways. It should be un- 
derstood that the Edinburgh street railways are owned and 
operated by the city. 











June 5, 1913 


A Lower Court Decision on a 
Concrete Dam Patent 


The following decision has been rendered by Justice 
Holt in the United States District Court, Southern Dis- 
trict of New York, in the case of the Ambursen Hy- 
draule Construction Co., complainant, against the Hy- 
draulic Properties Co., defendant. The Ambursen Hy- 
draulic Construction Co. has taken an appeal from this 
decision of the lower court. 


HOLT, J.: 

This is a suit to enjoin the alleged infringement of a re- 
issued patent, No. 12,246, granted July 26, 1904, to Nils Fred- 
erick Ambursen, for certain improvements in dams. Claims 
2 and 3 of the patent are relied on. They are as follows: 

2. A dam comprising a base, an inclined concrete flooring 
overhanging the base, a plurality of spaced buttresses in- 
terposed between the base and flooring, and metallic reinforc- 
ing members embedded in the flooring and extending length- 
wise thereof and across the buttresses. 

3. A dam comprising a base, spaced buttresses rising 
therefrom, and a relatively thin inclined concrete flooring 
supported by and overhanging the buttresses and base, said 
flooring having metallic reinforcing members” extending 
lengthwise of the flooring and across the buttresses. 


There is nothing novel in either of these claims except 
the use of concrete in the construction of the flooring. Be- 
fore the use of concrete dams were made of timber, 
steel, or of solid masonry. 


iron or 
The compleinant’s concrete dam 
is substantially a reproduction in concrete of an old and fa- 
miliar style of timber dam. The flooring is supported by 
buttresses with spaces between. The solid masonry dam 
had become, befor? the introduction of the concrete dam, the 
standard form of dam for the retention of large 
of water. 

The complainant’s concrete dam is claimed to have, and I 
am satisfied from the evidence that it has, various points of 
superiority over the solid masonry dam. The cost is low. 
The material is plastic. It forms a solid mass without joints. 
But that is a feature of all concrete construction. The great 
development of the use of concrete in recent years has made 
it a valuable building material for many purposes. Its use 
alone, or reinforced by iron or steel rods or wires, was well 
known in other forms of construction when the first con- 
crete dam was built. It was natural that it should have been 
tried late in dam building because of the great danger aris- 
ing from any insecurity in a dam; but it seems to me that 
it was certain, in the development of the use of concrete, to 
be ultimately used in dam building. 

The description and drawing in the original and reissued 
patent shows a dam with a curved flooring, and great stress 
is laid, in the descriptions and claims, on the importance of 


reservoirs 


the curved flooring as causing the lines of pressure, per- 
pendicular to the face of the flooring, to lie wholly within 
the limits of the base of the buttresses. No such dam has 


been built. All that have been built have a straight flooring. 
It is claimed that the patent applies to dams with a straight 
flooring, and, if it were valid in other think it 
would apply to them. The patent also describes and claims 
a method of fastening the buttresses to the But no 
claim is made in this case that the defendant threatens in- 
fringement of the curved flooring or of the method of fast- 
ening the buttresses described and claimed in the patent. 

The claim is that under this patent the complainant has 
a monopoly of dams made of concrete after an old style of 
wooden dams. The general rule is, of course, that the sub- 
stitution of one material for another is not invention. Un- 
doubtedly the complainant’s forms of concrete dam has many 
advantages; but they seem to me to result simply from the 
natural qualities of concrete, and not from any newly dis- 
covered qualities. The use of concrete for dams has the usual 
advantages that it has for houses and bridges, and for many 
other forms of construction. But that does not make its first 
adoption for a particular use patentable. If this patent is 
valid the first maker of a concrete house or bridge or side- 
walk was entitled to a patent for the thing made. 


respects, I 


base. 


The bill is dismissed, with costs. 
May 27, 1913. 
2 
°° 


A Reduction in Express Rates in Wisconsin averaging 20% 
has been ordered by the Railroad Commission of that state. 

Forest Trees Around the Water-Works Reservoir of Hor- 
nell, N. Y., will be planted by the Board of Public Works of 
that city in codperation with the College of Forestry, of Syra- 


cuse University. It is stated that about 30,000 trees will be 
planted. 
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CoLumMBIA Universtry—The sum of $20,000 has been 
placed at the disposal of the department of electro-me- 
This has 
used for equipment to carry on research work in the 
joint field of physics and electrical engineering, under 
the direction of M. I. Pupin. The department occupies 
the basement of the Philosophy Building. Tere several! 
rooms are fitted up, well lighted and furnished at present 
as work rooms for research students. 


chanics by an anonymous contributor. been 


There are the office 
of the director, two large laboratories and two smaller 
rooms, a machine shop, a lecture room and a_ photo 
graphic dark room. Hach laboratory has a switchboard 
panel from which 110 or 220 direct current and 60- 
cycle alternating current can be drawn. In 
there are now 


addition 
in service several small motor-generator 
sets nounted so as to be moved easily ftom reem to 
room. Currents may be obtained of any frequency from 
a few cycles up to 200,000 per second. There is a large 
equipment of oscillographs, galvanometers, hot-wire in- 
dicating instruments and miscellaneous electrical instru- 
ments. 

RiNSSELAER PoLytTecHnic Instirute—The Board of 
Trustees has decided to offer a Master’s degree in science 
and engineering for one year’s graduate work, and also 
the degrees of Doctor of Science and Doctor of Engi- 
neering for three years’ graduate work, of which at least 
two years must be in residence at the Institute. The 
courses leading to these degrees are for college graduates 
Whose previous courses fit them for the proposed work. 
Both laboratory research and theoretical study are to be 
required. , 

A four-year course in chemical engineering (leading to 
the degree chemical engineer ) has been established. The 
first two years are similar to those of the older engi- 
neering courses, while the last two years contain more 
chemistry and particularly more industrial chemistry 
than the other courses. . 

<3 

A Survey of the Proposed 
Trenton to Cape May, N. J., 
Delaware River, 
lature of 1913, 
for the purpose. 


Delaware River Drive from 
following so far as possible the 
authorized by the New Jersey 


and an appropriation of $15,000 was 


was Legis- 


made 


Enlarged Powers 
Jersey by the 


Granted to the Municipalities 
legislature of 1913 included the 
City planning commissions may be appointed 
second class 


of New 
following: 
by cities of the 
that power), to 
members who are to 
$5000 for their work: 
hold annual exhibits of 
different city departments: 
given the same power as the 
regulation of foods. 

Plans for a Freight Terminal for the 
Co., at Baltimore, outlined by 
29. The company proposes 


(first-class 
be composed of not 
have a 


cities already have 
than 
appropriation of 
publie cities 
accomplished by their 
boards of health were 


Board of Health in the 


more nine 
yearly 
may build 
the work 
local 


State 


cities 


docks; may 


Pennsylvania R.R. 
President Rea, on May 
large freight terminal 
its Calvert St. property; 
one block in length, for the purpose of widening that street 
in order to provide access to the proposed freight houses. In 
return it expects the city to deed to it 


were 
to erect a 
there and will give the city 30 ft. of 


adjacent sections of 


the following streets: Centre, Monument, Madison, Read. 
Davis, Halliday, Franklin, Bell and Courtland Alleys. Tt is 
intimated by the “Baltimore Sun,” of May 30, that future 


freight-terminal developments by the Pennsylvania in Balti- 
more will aggregate $10,000,000; but the present plan involves 
only the erection of the one on Calvert St. for which property 
to the value of approximately $1,000,000 has already been ac- 
quired. 
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An Explosion in the Engine Room of the destroyer “Stew- 
test on May 23, 28 


in the death of two men 


art’ during a speed miles off San Diego, 


resulted and the serious in- 


jury of a third. 

Some Dynamite Accidentally Exploded on May 22, kili- 
ing four men and seriously injuring a fifth, who were em- 
ployed in construction work on the Southern Pacific Ry., at 
Iceland, near Truckee, Calif. It is stated that the explosion 


resulted from the accidental setting off of a box of caps which 


ignited the dynamite. 


A Locomotive 
the bed of a coal pier of the 





and plunged 18 ft. to 


R.R., at Baltimore, 


Jumped the Track 
lrennsylvania 


Md., on May 26, killing the fireman. The locomotive and the 
tender turned over in the fall from the trestle but none of the 
empty coal cars which ‘t was drawing left the track. It is 
thought that a defective flange on one of the wheels of the 


locomotive caused the accident. 


The Collapse of an Unused Coal Hoist of the old Frederick 
Teves Coal Co., near the foot of North First St., Brooklyn, 
N. Y., on May 29, caused the injury of five men. The structure 
undergoing company at the 


time of the accident 


demolition by a wrecking 


Fifty Tons of White Lead Crashed Through Four Floors of 
building of the American Ice Co., at Philadel- 
The upper floors of the building were used by 
McFadden Co., a varnish concern. 


the five-story 
phia, May 24. 


the Lawrence und 


paint 


The falling lead tore down the water and gas pipes and five 
ef the rescuers were overcome by the escaping gas. The 
section of the street on which the building fronts has been 
closed. 

A Premature Dynamite Explosion killed three men and 


were 
was clearing the way 
Pacific 


Canada. 


others who 
The gang 
from the Canadian 
Bellville, Ont., 
result of the 
placed in the 


injured three employed by the 


Construction Co. 


seriously 
lrominion 
for the construction of a spur line 
Lehigh Cement Co., 
that the »ccilent 
charging, the dynamite 


Hy to the near 
stated 


progress of the 


was the rapid 


It is 


being 


holes before they were allowed to cool after being drilled. 

The New Union Station at Chieago is a subject of con- 
troversy as to its proposed location. As planned, it is to 
occupy practically its present site, west of the river, but 


from the river 


north to 


extending 
Boulevard 


covering a much larger area and 


west to Clinton St., and from Jackson 
Adams St. It will be a double-end terminal, with two rail- 
wavs entering from the north and two from the south, and 


would have 11 tracks for the former and 15 for the latter. 
The tracks would be 12 ft. below the street level at Clinton 
St.. owing to the slope of the ground west from the river. 


farther 
railway 


however, are advertising a location 
12th St., 
station, or as one of a group of terminal stations, the latter 
plan that advocated by F. A. Delano, President of the 


Wabash R.R. The matter is now being considered by a com- 


soli Interests, 


south, near either as part of one immense 


being 


mittee of the City Council, and public hearings have been 
held to get the views of railway authorities, civic and com- 
mercial associations and other interests. 

The Government Department of Public Works suggested 


by Ishom Randolph and advocated at the recnet convention of 
the National Drainage Congress, was referred to substantially 
as follows in the resolutions adopted at that covention, to be 
presented to the President and to Congress: 

We believe it to be a proper function of the Government 
of the United States, under the welfare clause of the Consti- 
tution, to take adequate measures to control the flood waters 
of our country, and so to conserve them as to protect the 
life, health and property of our citizens. This is a govern- 
mental duty equally as imperative as that of protecting our 
citizens from the attack of a foreign foe. 

We petition the immediate consideration of adequate pro- 
visions for flood control, for the regulation and control of 
stream flow, and for the reclamation of swamp and overflow 
lands and arid lands. We believe the most effectual and 
direct means will be the establishment of a Department of 
Public Works, with a Secretary in charge thereof, who shall 
be a member of the President’s cabinet. 

We further believe that the wide scope of the problem of 
flood-water control, affecting practically all the states of the 
Union, can best be conducted under the immediate supervision 
of the President of the United States. 


Geologic Folio and Atlases at Low Cost may be had from 
the U. S. Geological Survey at Washington, D. CG. as a re- 


sult of the recent fire at headquarters (“Engineering News,” 


May 22, 1913, p. 1098). The following announcement has 
been made: 
The entire basement. in which the geologic folios were 


stored, was filled with dense smoke and many of the folios 
were burned, others scorched, and all more or less damaged 
by water. With the approval of Secretary Lane the Director 
announces that he will sell the entire remaining stock of 
some 150,000 folios, four-fifths of which are probably as near 
perfect as goods usually offered in a smoke or fire sale, at 
the nominal price of 5c. each. The regular retail price of the 
standard folios is 25c., but a few unusually large folios have 
sold for 50c., an@ the regular price of the “field edition” of 


ENGINEERING 





NEWS Vol. 69, No. 23 





the later folios, a more convenient form for use in the field, 
is 50c. All these are now to be had at 5c. each, but no whole- 
sale rate applies to this fire sale. 

Now is the time for students, engineers, and the public 
generally to order geologic folios to complete their files or to 
become acquainted with this Government publication, the 188 
numbers of which fully describe the geology of some 175.000 
sq-mi. of the United States. The stock includes probably 
50,000 to 100,000 copies on which the real damage is prac- 
tically negligible. Application should be made toe the Di- 
rector, U. S. Geological Survey, Washington, D. C.. and re- 
Lists will be sent 


mittance made by money order or in coin, 
on application. 
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Mr. Frank W. Buffum, of Louisiana, has been appointed 
State Highway Commissioner of Missouri at a salary of $3000 
per annum. 

Mr. Joseph FE. 
appointed 
partment 


Davies, a lawyer of Madison, Wis., has been 
Commissioner of Corporations, United States De- 
of Commerce. 

Mr. James D. Beaver, formerly Assistant Trainmaster, has 
been promoted to be Assistant Superintendent of the Pitts- 


burgh, Shawmut & Northern R.R., at St. Marys, Penn. 


Mr. James H. Sturdevant, Assoc. M. Am. Soc. C. E., Deputy 
Superintendent of Highways, New York State, was married 
on May 31, to Miss Mary P. Holmes, of Summit, N. J. 


’ 


Mr. A. H. Wheatley, Assistant to the 
Alaska Northern Ry., has resigned, 
office will be assumed by Mr. A. W. 


President of the 
and the duties of his 
Swanitz, Chief Engineer. 


Mr. H. A. Mentz has been appointed Engineer in charge 


of the newly opened branch office of the Solomon-Norcross 
Co., Consulting Engineers, in the Randolph Bldg., Memphis, 
Tenn. 


Mr. Charles Hansel, M. Am. Soc. C. E., 
of 43 Wall St., New York 
neer of the Cincinnati 
cinnati, Ohio. 


Consulting Engineer, 


City, has resigned as Chief Engi- 


Union Depot & Terminal Co., Cin- 


Mr. H.. 
Missouri 


former Division 
l’ueblo, has 
of the Tela 


Dwyer, 
Pacific Ry., at 
Superintendent of Construction 
at Tela, Honduras. 


Superintendent of the 
Colo., been 


Bec dts; 


appointed 
with office 


Mr. W. S. Burnett 
in charge of construction on 
Cincinnati-Sandusky 
& St. Louis 


has been appointed District Engineer 
the Cleveland-Indianapolis and 
divisions of the Cleveland, 


Ry., with headquarters at 


Cincinnati, 
Chicago Middletown, 


Ohio. 


Mr. A. M. Turner, Assoc. M. Am. Soe. C. 
dent Engineer of the Cleveland, Cincinnati, Chicago & St. 
Louis Ry., at Ind., has promoted to be 
District Engineer in charge of construction on the 
St. Louis, Cairo and Michigan divisions. 


E., formerly Resi- 


Beach Grove, been 


Chicago, 


Mr. P. J. Carter, who resigned as Office Engineer of the 
Gulf, Colorado & Santa Fé Ry., at Galveston, Tex., to engage 
im post-graduate work at the University of Wisconsin, 
recently been appointed Office Engineer of the Western Lines 


of the Atchison, Topeka & Santa Fé Ry., at Amarillo, Tex. 


has 


Mr. Frank Beckwith, M, Am. Soc. C. E., Office Engineer of 
Burlington & Quincy R.R., 
ported to have been selected as Chief Engineer of a division 
of the new National Rys., about to be constructed. 
Mr. Beckwith is a graduate of the University of Illinois and 
railway work in China before. 


the Chicago, Chicago, Ill, is re- 


Chinese 


has been in 


Mr. Walter W. Curtis, M. Am. Soe. C. E., Consulting Engi- 
neer, Chicago, Ill., has discontinued his Chicago office to take 
charge as President, of the Curtis Coal Mining Co., Colorado 
He will continue, however, to devote a portion 
of his time to private engineering practice, with headquarters 
at 1015 North Nevada Ave., Colorado Springs. 


Springs, Colo. 


Mr. V. D. Simar has resigned as Chief Engineer of the 
Duluth, South Shore & Atlantic Ry., which position he 
held EO10. Mr. Simar’s engineering experience began 
in 1870 as a chainman with a location partly on the Chicago, 
Milwaukee & St. Paul Ry. He Locating Engineer for 
many miles of various railways west of the Mississippi River. 


has 
since 


was 


Mr. Frank W. Pfleging, formerly Signal Supervisor of the 
Kansas division of the Union Pacific R.R., Kansas City, Mo., 
has been promoted to be Signal Engineer, with headquarters 
at Omaha, Neb., succeeding the late J. C. Young. Mr. Pflesine 
graduated from Rose Polytechnic Institute in 1901. ana 
since been with the signal department of the Union 
tre. 


has 
Pacific 


































Mr. E. C. Carter, M. Am. 
Chicago & Northwestern 
duties of his 


Soc. C. E., Chief 
Fy. 


Engineer of the 


has been relieved of the active 


office in order that he may devote his whole 
time to special duties in connection with a physical valua- 
tion of the railway’s property. Mr. W. H. Finley, M. Am. 
Soc. C. E., Assistant Chief Engineer, will be Acting Chief 


Engineer. 


Mr. 
ot Erie 


George C. Diehl, M. Am. Soc. C. E., County Engineer 
County, at Buffalo, N. Y., has been appointed the 
third member of the advisory board of engineers to make a 


thorough investigation of the highway problems of New York 


State. The other members of the board are Messrs, Harold 
Parker, M. Am. Soc. C. E., and W. D. Washington, as noted 
in our issue of May 22. 

Mr. Henry Welles Durham, M. Am. Soe. C. E., Chief En- 
sineer of Highways, Borough of Manhattan, New York City, 


has been appointed by Mayor Gaynor to represent the City of 
New York as the International Road 
be held in England, this month. Mr. Durham has al- 
se been delegated to make a study of paving and street main- 
tenance in European 


delegate to Congress to 


London, 
cities. 


Mr. Frank T. 
Assistant 


Townsend, 
New 


Assoc. M. Am. 
York State Highway 


Soc. C. E., recently 


ingineer, Department, 


has been appointed Assistant Engineer of the Inspection De- 
partment of the Dunn Wire-Cut-Lug Brick Co., Conneaut, 


Mr. Townsend is a graduate of Rensselaer 


Institute, class of 1904, and has been with the New 


Ohio. Polytechnie 


York State 


Highway Department for the past five years. 

Messrs. Edwin Thacher and William Mueser, M’s. Am. Soe. 
Cc. E., announce that they have dissolved the partnership 
hitherto conducted under the firm name of the Concrete-Steel 
Engineering Co., 21 Park Row, New York City. Mr. Mueser 


will 
name, 


former 
private 
the same address. 


the business under the 
Thacher will engage in 
with offices at 


continue 
and Mr. 
consulting engineel 


copartnership 
practice as a 


Mr. C. G. 
of Drainage 


Elliott, M. Am. 
Investigations, 


Soc. C. E., has resigned as Chief 
United States Department of 
Agriculture, and will devote his time to private practice. Mr. 
Elliott has for time Chief Drainage Engineer of 
the John L. Roper Lumber Co., and will continue in 
well as carry on his consulting work. His office is 
MecLachlen Bldg., 10th & G Sts., Washington, D. C. 


some been 
this po- 
sition as 


in the 


Mr. F. H. Newell, M. Am. Soe. C. E., Director of the United 
States Reclamation Service, will hereafter be known as Chair- 
man of the newly created Reclamation Commission, under the 


reorganization of the Reclamation Service. The commission 
will consist of five members. Mr. George Barton French will 
have charge of operation and maintenance; Mr. A. P. Davis, 
M. Am. Soc. C. E., will be Chief Engineer, as at present, and 
Judge Will R. King, of Oregon, will be Chief Counsel. An- 
cther member of the Commission is to be selected by Secre- 
tary of the Interior Lane. 

Mr. A. Merritt Taylor has been appointed Director of the 
new Department of City Transit, Philadelphia, Penn., at a 
salary of $10,000 per annum. Mr. Taylor has held the office 
of Transit Commissioner under the Department of VDublic 
Works since June of last year, but in this capacity hal 
served, at his own request, without compensation except for 


personal expenses entailed by his work as Commissioner. He 
was formerly Tresident of the Philadelphia & West Chester 
Traction Co. If the present plans for improved transit facili- 
ties are carried out it is stated that the new department will 
the services of 150 


require engineering employees. 


Mr. E. R. Lewis, Assistant to the General Manager of the 
Duluth, South Shore & Atlantic Ry., has been appointed Chief 
Engineer, succeeding Mr. V. D. Simar, resigned, as noted else- 
where. Mr. Lewis was born in Raritan, N. J., in 1869. He 
eraduated from Towa State University in 1890, received 
a C.E. degree there in 1896. His engineering experience be- 
gan in 1885 as an axman the 
Pacific Ry. He positions in 
the engineering 


and 
on construction of Missouri 
through 
1896, 


was promoted various 


department until when he resigned to 


enter the service of the Mississippi River Commission as 
Division Engineer on levee construction. The following year 
he resigned this position and went to South Africa as Lo- 


Rys., Cape Colony. 
1901 as 


eating Engineer for the Cape Government 

Mr. returned to the United States in 
in charge of construction of the White River 
Arkansas. later becoming Division Engineer on location 
construction of the Fort Smith & Western Ry. in Oklahoma. 
Tn 1903 and ’04 South Africa as Locating 


Engineer 
R.R. in 
and 


Lewis 


he was again in 


Engineer for the Cape Colony railways. Tn 1905-'06 he was 
Assistant Engineer of the Keweenaw Central R.R., at Han- 
cock. Mich., and then Division Engineer of the Michigan 
Central R.R. Since June, 1912, he has been Assistant to the 


General Manager of the Duluth, South Shore & Atlantic Ry 
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Mosher A. Sutherland, former City Engineer of 
N. J., died May 16. He was born near Geneva, N. Y., and served 


Passaic, 


in the navy during the Civil War. 

Louis Hill, a member of the firm, the E. S. Hill Construe- 
tion Co., railroad contractors, St. Paul, Minn. was killed by 
a locomotive on some construction work near Great Falls, 


Mont., on May 22. 


Frank H. Myers, formerly Superintendent of the Chicago, 
Mlwaukee & St. Paul Ry., died at his home in Minneapolis, 
Minn., on Apr. 8 from apoplexy. He was born in 1876 and 
began railway work at the age of 15, as a telegraph op- 


erator. 


Archibald Guthrie, head of the firm of A. Guthrie & Co.. 
railroad contractors, of St. Paul, Minn., died, May 15, in Chi- 
cago, Ill. He was 69 years old and had been engaged in rail- 
way work since 1866, when he began as a laborer in a track- 
laying gang on the St. Paul & Pacific R.R. Later he was 
clerk, brakemen, conductor, purchasing agent and Assistant 


Superintendent of the St. Paul, Minneapolis & 


He was a consulting engineer when he bee 


Manitoba Ry 
ame associatd with 


Foley Bros., railroad contractors. In 1897 he began business 
for himself uncer the firm name of A. Guthrie & Co., and also 
as a member of the firm of Guthrie, McDougall & Co., rail- 
road contractors, of Portland, Ore. 


Albert F. 
home in 


Holden, mine manager and died at his 
Cleveland, Ohio, May 8, aged 46 years He 
Harvard 1SSS took 


engineering Massachusetts 


owner, 
graduated 
from University in and 
the 


his school work he 


special 
Institute of 
went to Utah, 


courses 1n 
Tech- 
where his 


subjects at 


nology. Following 


father had extensive mining interests. Of these properties 
he was Manager for several years. In 1S898-"99 he became 
associated with Messrs. Clark, Coolidge and Cole, of Boston 
Mass., in the organization of the United States Mining Co., 
which became the nucleus of the present United States Smelt 


ing, Refining & Mining Co. He was also extensively interested 
in Alaska mines. He was owner of the Cleveland “Plain 
Dealer” and at one time part owner of the Boston ‘Traveler 

William MeMurtrie, a prominent chemist, died at his home 
in New York City, May 24. He was born at Belvidere, N. J.., 
Mar. 10, 1851, and graduated from Lafayette College in 1871, 
receiving a Ph.D degree there in 1874. For several years 
he was connected with the United States Department of Agri- 
culture, and for six years, 1882-’SS8, he was Professor of chem- 
istry at the University of Illinois Later he was Consulting 
Chemist and Second Vice-President of the Royal Baking 


Powder Co., New 
chemistry at the 
Past-President of 
of the American 


York City, and 
Brooklyn 
the 
Association for the Advancement of 


Professor of 
Institute. He 


Society, a 


Consulting 
Polytechnic was a 


« llow 


Science, 


American Chemical 
and a member of other societies and clubs in this country and 
hurope. 


Henry Schlacks, former Superintendent of 
Denver & Rio Grande R.R., died in Chicago, Ill., May 16, 
years. He native of Germany and came to 
1855 he entered the 


machinist apprentice. He 


Machinery of 
the 
aged 73 was a 
young man. In 
Central 
mechanical 


this country as a 
of the Illinois 
served in the 


service 
R.R. as a 
railways 


departments of various 


in the Central West until 1893, when he was appointed Super- 
intendent of Machinery of the Denver & Rio Grande R.R. 
Mr. Schlacks leaves several prominent sons, Charles H., Vice- 
President of the Western Pacific Ry Henry J., an architect 
of Chicago: Joseph T., Vice-President of the McCord Manu- 


facturing Co., of Detroit, Mich William J., of 


Edward I., in the 


McCord & 
Co., of Chicago; 


coal business in Nebraska, 
and Robert J., a manufacturers’ agent in Denver, Colo. 

Horace T. Herrick, M. Am. Soc. C. E., Superintendent of the 
Iowa division of the works of the Mississippi River Power 
Co., at Keokuk, Iowa, came to an untimely death through 


the Keokuk 
May 26 Mi 
-urdue 


contact with electric wires of 


7 o'clock on the evening of 
I 


Electric Co., 
Herrick 


about 
was 33 years 


of age, a graduate of University and an engineer of 


great promise. He began work with Hugh L. Cooper, M. Am. 
Soc. C. E., Consulting Engineer, New York City, about eight 
years ago, in the drafting office, and since that time had 
made very rapid progress and developed rare professional! 


end personal qualities, causing his death to be mourned by all 
of those him Mr. Herrick’s 
important the McCall Ferry 
reconnaissance work in the 
Japan; for the three years he 
works of the Mississippi 


who knew experience involved 
(Penn.) 
South 


been 


work on dam, and ex- 
West 
employed on 


The 


and in 
the 
manner 


tensive and 


past has 


River Power Co. exact 





E RING 


belonging 
iS endeuvoriks 


2200 volts came 


railroad me 
died May 
the age T 8 
rectors of the railway at 


is tinancial 


> 
O©T 383 Ve 


strength and 


completion, comprising some 


construction in the world. 


fortune Standare 


rations, 
exclusively to 


built the Augustine, 


i, and other re popular wintering 


eatest achievement was the construction ot 


Coast Ry., which follows the eastern eddy: 


es for many miles and extends for miles 
the Sse: Key West. In this railway and its equip- 


Mr. Flagler invested $40,000,000, Mr. 


his business career when 14 vears old. He 


nearly Masrier 
became ac- 
days of the 
member of the 


nted with John D. Rockefeller in the early 


oleum industry and became a 
lier, Andrews & Flagler, the germ of the Standard Oil 
John D. Rockefeller has 


“He was always on the active side 


firm of 
tockefe 
and its many subsidiaries 
en of Mr. Flagler: 
ry question and to his wonderful energy 
rapid 


much 
Standard Oil Co. in the early 


is due 


progress of the 


Prof. Francis T. Havard, of the mining and metallurgy 
department of the College of Engineering, University of Wis- 
Madison, Wis., recently. He 
Australia He 


Australia and Germany At one 


consin, died at his home in was 
attended uni- 
time he was in 
America, and later in 
University of Wisconsin in 1909. 


rs old and a native of 


nining interests in South 


Went to the 


TC 


ENGINEERING 


COMING 


COCEELEDOUCDOCUCUSUCEUUUODEDEDENACSRAUATODESEEROCLOL EC CsepB@MmNT TD eereErerneRty 


SOCIETIES 


MEETINGS 


TT 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 
June 2-6, Annual convention at Chicago, III. 
Martin, 29 W. 39th St., New York City. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION 
Tune 11-13. Annual convention at Atlantic City, N. J. 
J. W. Taylor, Old Colony Bldg., Chicago, Ill 


ELECTRIC LIGHT ASSOCIATION. 
e Li Annual convention at Cedar 
Gaskill, Gareenville, Ohio 


Secy,. 


Point, Ohio. 
ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS 
June Lt. Semi-annaal meeting a Atlantic City N 
: , vos. A. Andreucetti, Room 411, C. zc N. W 
‘hiecag Pll. 
BUILDERS’ ASSOCIATION 
Annual conventic t \tlantic Cit 
Tavior, 3: l “OY vy Bldzg., Chi 
ATCHE ’ ASSOCIATION OF AMERICA 
nt neeting at Los Angeles, Calif 


wa \ve., Chicago, 


CIVIL ENGINEERS 
i| convention at Ottawa, 
unt, 220 W. 57th St., New 

OF ENGINEERS 
rventlor at Seattle, Wasl 
vy Hall, Seattle, Wash 
MERICAN INSTITUTE OF ELEC’ 
lune 2.96 Annu 


lL. Hutchinson 








TRICAL 


il convention at 


ENGINEERS 
i Cooperstown ; 
33 WV... 39th St., New York C 
"ER-WORKS ASSOCTATION 
\nnual meeting at Minneapolis, Min: 
Troy, N. Xe 
IRMANENT INTERNATIONAL ASSOCIATION 
CONGRESS 


3- 2s Congress at Londo England. Seey 


\nne’s Chambers, Broadway, 


Jeffreys, Queen 
ister, London, S \V’. 


FOR THE PROMOTION OF 


() 


ENGINEERING 


meetins at 


rsits 


r Minneapolis 

rorris, ell Unive Ithaca, N. Y 
SOCIETY FOR TESTING MATERIALS 

2 9 \nnual convention at Atlantic City, N. J. Seey., 

rar Marburg, University of Pennsylvania, Philadelphi: 


Minn 


CANADIAN ELECTRICAL ASSOCIATION. 


AMERICAN SOCIETY OF HEATING 
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, 


25-27. Annual convention at Toronto, Ont. 


- ine ws 
5S. Young 220 King St. West. Toronto, Ont. 


Secy., 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 


June 25-28. Semi-annual meeting at 


Boston, Mass. Secy 
J. CG. Olsen, Polytechnic Institute, 


Brooklyn, N. Y. 
AND VENTILATING 
ENGINEERS. 
July 17-19. Annual summer meeting at Buffalo, N. YY. Sees 
EK. A. Scott, 29 W. 29th St.. New York City. 


INTERNATIONAL GEOLOGICAL CONGRESS. 
Aug. 7-14. Twelfth annual session at Toronto, Ont. 
eral Seey., R. W. Brock, Director of Geological 
of Canada, Ottawa, Ont. 


ENGINEERS ASSOCIATION. 
Annual convention at Chicago, I11. 
New York Central Car 


Gene 
Survey 


THE TRAVELING 
Aug. 12-16. 

Thompson, 
ois 

National 


convention will be 


Secy., W. ©. 
Shops, Kast Buffalo, 
Assembly of Civil 
held in New 


Service Officials— 


The annual 
York City, June 12 


-14. 
Air Brake Association—.A\t the annual convention 
St.. Louts, Mo. May 8, W: J: 


elected VPresident. 


held in 
Hatch, of Montreal, Que., was re- 
The Secretary is Otto Best, of the Nathan 
Manufacturing Co., of New York City. 


Canadian Railway Club—The annual election of officers 
was held on May 13. The new officers are: President, R. W 
surnett, Master Car Builder, Canadian Pacific Ry.; Secretary 
James Powell, Chief Draftsman, Grand Trunk Ry., and Treas- 

r, W. H. Stewart, Assistant Superintendent of the Canadian 
acific Ry. 

International Railway Fuel Association—At the annual 
meeting held in Chicago on May 21 to 24 (and reported in our 
issue of May 29), officers were elected as follows: 
Robert Collett, Superintendent of 
St. L. & S. F. Ry., Springfield, Mo.; 
Agent, C. & E. Ry., Chicago. 
held at Chicago in 1914. 


President 
Locomotive Fuel Service, 
Secretary, C. G. Hall, Fuel 
The next meeting will be 


American Institute of Chemical Engineers—The sixth semi- 
annual meeting will be held at the Engineers’ Club in Bos- 
ton, Mass., June will be presented on “The 
Power Plant,” by Perry Barker, of Arthur D. Little, Ine.: “Re- 
lation of the slanufacturer to the Patent System,” by Dr 
W. M. Grosvenor; “Depreciation and Obsolescence,” by R. K. 
Meade; “Legal Control of Dangers to Health in Factories,” bs 
Dr. C. FE. McKenna; Peculiar Functions of the Retained 
Expert,” by Dr. W. M. Grosvenor, and other papers. 


25-28. Papers 


“Some 


Pacific Northwest Society of 
vention of the society will be held in Seattle, Wash., June 
26-21. There will be a discussion of the proposal for consoli- 
dating the Societies of the Pacific Northwest. The proposed 
code of ethics of the Oregon Society of Engineers will also 


Engineers—The annual con- 


come up for discussion and possible adoption. Papers will 
be read on the Lake Washington Canal locks and on Cedar 
Iti r dam of the Seattle water-supply, and these works will 

inspected, \ Hall, 


The secretary is Jesse A. Jackson, City 
Seattle, Wash. 


International Engineering Congress in 1915—The plans for 
the organization of the congress to be held in connection with 
the Panama-Pacific Exposition in 
The names of the 


1915, have been perfected. 
members of the permanent committee on 
management were noted in our issue of Mar. 20. This com- 
mittee has effected a permanent organization, with Prof. Wm. 
F. Durand as Chairman, and W. A. Cattell as Secretary- 
Treasurer, and has established executive offices in the Fox- 
croft Building, 68 The ten members 
of the committee, consisting of the presidents and secretaries 
of the five national societies, will constitute a Committee on 
Participation, through whom all invitations to participate in 
the Congress will be 


Post St., San Francisco. 


issued to governments, engineering so- 
individuals. The personnel of this committee is 
as follows: Chas. F. Rand, Chairman; Warren Hunt, 
Secretary; D. H. Cox, W. F. M. Goss, F. L. Hutchinson, Ralph 
Davenport Mershon, Calvin W. Rice, Bradley Stoughton, Geo 
EF. Swain, Robt. M 
The actual mana 


cieties, and 
Chas 


Thompson. 

cement of the congress and the work of 
securing and publishing papers will be in charge of the mem- 
bers of the 
of the 
committees, and Chairman 


Committee resident in San The work 
resident members has been assigned to different sub- 
Duran@é has made the following 
appointments: Executive Committee, W F Durand, Chairman, 
Ex-ofticio; W. A. Cattell, Secretary, Ex-officio: E. H. Benja- 
min, W. G. Dodd, A. M. Hunt; Finance Committee, W. G. Dodd, 
Chairman, Newton Cleaveland, R. S. Moore; Papers Committee 
A. M. Hunt, Chairman, A. L. Adams, H_ F. Bain, G. W. Dickie, 
W. R. Eckart, C. D. Marx, C. R. Weymouth: Publicity Com- 
mittee, W. A. Cattell, Chairman, C. Derleth, Jr., W. S. Noyes, 
T. W. Ransom: Local Affairs Committee, E. H. Benjamin 
chairman, J. G. De Remer, H. P. Frear. 


Francisco. 





